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Al, EP 521 156 A4, US 5574136 A, EP 521 156 Bl, DE 69131421 E 

Entry 1 of 1 File: DWPI Oct 16, 1999 

DERWENT-ACC-NO: 1991-310576 
DERWENT-WEEK: 199950 

COPYRIGHT 2 000 DERWENT INFORMATION LTD 
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Document Number 1 
Entry 1 of 1 



File: DWPI 



Oct 16, 1999 



DERWENT-ACC-NO: 1991-310576 
DERWENT-WEEK: 199950 

COPYRIGHT 2000 DERWENT INFORMATION LTD 

TITLE: DNA encoding granulocyte colony stimulating 
factor receptor - for recombinant prodn. of ocsf 
rprppt-nr useful in therapy and research 

INVENTOR: FUKUNAGA, R; NAGATA, S 

PATENT- ASSIGNEE: OSAKA BIOSCIENCE INST [OSABN] , OSAKA 
BIOSCIENCE INST [OSABN] 



PRIORITY-DATA: 
APPL-NO 
1990JP-0176629 
1990JP-0074539 



APPL-DATE 
July 3, 1990 
March 23, 1990 



PATENT- FAMILY: 



PUB -NO 

ES 2134771 T3 


PUB -DATE 

October 16, 
1999 


LANGUAGE 
N/A 


PAGES 
000 


MAIN- IPC 
C07K014/00 


WO 


9114776 A 
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1991 
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9174968 A 
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000 
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JP 
EP 


03505860 X 
521156 Al 


May 7, 1992 

January 7, 
1993 
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N/A 


000 
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US 


5574136 A 
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1996 
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EP 
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000 
000 


C07K014/00 
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OA SE AT BE CH DE DK ES FR GB GR IT LI LU NL SE AT BE CH 
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CITED-DOCUMENTS:3 . Jnl.Ref ; 2.Jnl.Ref ; WO 9105046 
APPLI CAT I ON - DATA : 



PUB -NO APPL-DATE 


7v nriT vr/"\ 


APPL-] 


DESCRIPTOR 


ES 


2134771T3 if|J h 


22, 


19 9 1EP- 0 905894 


N /A 




ES 


2134771T3 N/A 




EP 521156 


Based 
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JP 


03 5 0586 OX 

1991 


22, 


1991JP-0505860 


N/A 




JP 


03505860X iggi 
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1991WO-JP00375 


N/A 




JP 
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WO 9114776 
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EP 


521156A1 ^ch 


22, 


1991EP-0905894 


N/A 




EP 


521156A1 


22, 


1991WO-JP00375 


N/A 




EP 
EP 


521156A1 N/A 
521156A4 N/A 




WO 9114776 
1991EP-0905894 
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N/A 
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US 


5574136A 
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1991WO-JP00375 
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US 
US 
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521156B1 J*"* 
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DE 
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1991DE-0631421 
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DE 
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1991EP-0905894 
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WO 9114776 
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on 
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INT-CL (IPC) : C07K 13/00; C07K 14/00; C07K 14/705; C07K 
14/715; C12N 5/10; C12N 15/12 ; C12P 21/02; C12R 1/91; 
C12P 21/02; C12R 1/19; C12P 21/02; C12R 1/19; C12P 
21/02; C12R 1/91 

ABSTRACTED -PUB -NO: EP 521156B 
BASIC-ABSTRACT: 

The DNA sequence coding for granulocyte colony 
stimulating factor (GCSF) T-Pr^pt-nr- i s new. The sequence 
is pref . mouse of human in origin. The sequence may code 
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for all or part of the flCSF rpppphnr amino acid 
sequence. The 2513 -base DNA sequence and a 74 9 amino 
acid sequence that it codes are specifically claimed, as 
well as a vector and a transformant containing the DNA 
sequence and a method of producing the GCSF.' 

USE / ADVANTAGE - The murine DNA sequence is used as a 
probe to obtain human HCSF rpr^ptor sequence . By 
hybridisation with human histiocytic lymphoma, human 
acute myelogenous leukaemia, human promyelocyte 
leukaemia and human amnion of cell lines ATCG CRL 1593, 
CCL24 6, CCL240 and CCL62, the sequence can be produced 
for chemical use, study and research. 

ABSTRACTED -PUB -NO: US 5574136A 
EQUIVALENT-ABSTRACTS : 

The DNA sequence coding for ganulocyte colony 
stimulating factor (fidfiF) -rprppi-or is new. The sequence 
is pref . mouse of human in origin. The sequence may code 
for all or part of the ftCSF rp rfipt-.nr amino acid 
sequence. The 2513 -base DNA sequence and a 749 amino 
acid sequence that it codes are specifically claimed, as 
well as a vector and a transformant containing the DNA 
sequence and a method of producing the GCSF. 

USE/ADVANTAGE - The murine DNA sequence is used as a 
probe to obtain human flCSF rgpppt-or sequence . By 
hybridisation with human histiocytic lymphoma, human 
acute myelogenous leukaemia, human promyelocyte 
leukaemia and human amnion of cell lines ATCG CRL 1593, 
CCL246, CCL240 and CCL62, the sequence can be produced 
for chemical use, study and research. 

An isolated DNA encoding murine G-CSF receptor which 
encodes the 837 residue amino acid sequence given in the 
specification, is new. 

WO 9114776A 

CHOSEN-DRAWING: Dwg.0/14 Dwg.0/21 
DERWENT- CLASS: B04 D16 

CPI-CODES: B04-B04A1; B04-B04A3; B04-B04H; B11-C07B5; 
B12-K04A; D05-C12; D05-H12; 
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1. Document ID: US 6028176 A 
Entry 1 of 14 



File: USPT 



Feb 22, 2000 



US -PAT-NO : 6028176 

DOCUMENT- IDENTIFIER: US 6028176 A 

TITLE: High-affinity interleukin-4 muteins 



Citation j Front 



Class rfication 



2. Document ID: US 5998598 A 

Entry 2 of 14 File: USPT Dec 7, 1999 

US-PAT-NO: 5998598 

DOCUMENT- IDENTIFIER: US 5998598 A 

TITLE: Immunoadhesins and methods of production and use thereof 



Review Class if ication Date I Reference 



3. Document ID: US 5986059 A 
Entry 3 of 14 



File: USPT 



Nov 16, 1999 



US-PAT-NO: 5986059 

DOCUMENT- IDENTIFIER: US 5986059 A 

TITLE: T-cell selective interleukin-4 agonists 



4. Document ID: US 5919456 A 

Entry 4 of 14 File: USPT Jul 6, 1999 

US-PAT-NO: 5919456 
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TITLE : IL-13 rft.nftpf.or specific chimeric proteins 
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US-PAT-NO: 5866760 

DOCUMENT- IDENTIFIER: US 5866760 A 
TITLE: Stat6 deficient transgenic mice 



Review Classification Date Reference 



6. Document ID: US 5858701 A 
Entry 6 of 14 



File: USPT 



Jan 12, 1999 



US-PAT-NO: 5858701 

DOCUMENT- IDENTIFIER: US 5858701 A 

TITLE: DNA encoding an insulin receptor substrate 



Classification 



Reference Cla ims 



7. Document ID: US 5830453 A 
Entry 7 of 14 



File: USPT 



Nov 3, 1998 



US-PAT-NO: 5830453 

DOCUMENT- IDENTIFIER: US 5830453 A 

TITLE: Use of IL-13 to induce 15 -lipoxygenase 



Citation j Front 



Classification 



8. Document ID: US 5814517 A 
Entry 8 of 14 



File: USPT 



Sep 29, 1998 



US-PAT-NO: 5814517 

DOCUMENT- IDENTIFIER: US 5814517 A 

TITLE: DNA spacer regulatory elements responsive to cytokines 
and methods for their use 



Full Title Citation 



Date Reference Claims 



9. Document ID: US 5712094 A 
Entry 9 of 14 



File: USPT 



Jan 27, 1998 



US-PAT-NO: 5712094 

DOCUMENT- IDENTIFIER: US 5712094 A 

TITLE: Methods for detecting modulators of cytokine action 



Full Title Citation Front 
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10. Document ID: US 5710023 A 
Entry 10 of 14 



File: USPT 



Jan 20, 1998 
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US-PAT-NO: 5710023 

DOCUMENT- IDENTIFIER: US 5710023 A 
TITLE: IL-13 cytokine receptor chain 

11. Document ID: US 5614191 A 

Entry 11 of 14 File: USPT Mar 25, 1997 

US -PAT-NO: 5614191 

DOCUMENT- IDENTIFIER: US 5614191 A 

TITLE: IL-13 receptor specific chimeric proteins and uses 
thereof 



12. Document ID: US 5596072 A 
Entry 12 of 14 



File: USPT 



US-PAT-NO: 5596072 

DOCUMENT- IDENTIFIER: US 5596072 A 
TITLE: Method of refolding human IL-13 



Title [ Cit3tion 



Classification Date Reference 



Jan 21, 1997 



13. Document ID: AU 9741640 A, WO 9808957 Al 
Entry 13 of 14 File: DWPI 



Mar 19, 1998 



DERWENT-ACC-NO: 1998-179442 
DERWENT-WEEK: 199831 

COPYRIGHT 2000 DERWENT INFORMATION LTD 

TITLE: Chimeric molecules which bind to an interleukin-13 
receptor - with blocker of interleukin-4 receptor, for delivery 
of effector molecules to tumours bearing TT.--n r^r.&ptnr 



Date Reference 



14. Document ID: JP 11511028 W, WO 9720926 A1,FR 2742156 Al, AU 9675760 A, ZA 
9610238 A, NO 9802550 A, EP 876482 Al, BR 961 1697 A 

Entry 14 of 14 File: DWPI Sep 28, 1999 

DERWENT-ACC-NO: 1997-319773 
DERWENT - WEEK : 199952 

COPYRIGHT 2000 DERWENT INFORMATION LTD 

TITLE: New purified human interleukin-13 receptors - and 
related nucleic acids, useful for diagnosis and treatment of 
inflammation, allergy, etc 
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gyj^ Cohimbus •••*•*•*•***• 

FILE 'MEDLINE' 

FILE 'JAPia 

FILE 'BIOSIS' 

FILE 'SCISEARCH 

FILE 'CAPLUS* 

FILE 'EMBASE* 

=> s hacmopoictin receptorfl 

LI 19 HAEMOPOIETIN RECEPTORS 

«> s gcsf receptorfl or g-csf receptorS 

L2 1350 GCSF RECEPTORS OR G-CSF RECEPTORS 

=> s il-13 receptor# or 013 receptor* 

L3 357 IL-13 RECEPTORS OR IL13 RECEPTORS 

=> dup rem 13 

PROCESSING COMPLETED FOR L3 

L4 108 DUP REM L3 (249 DUPLICATES REMOVED) 

°>sl4and(il4oril-4) 

L5 82 U AND (IL4 OR IL-4) 

»=>dl5ibibabsl-82 



L5 ANSWER 1 OF 82 MEDLINE 

ACCESSION NUMBER: 2000166405 MEDLINE 

DOCUMENT NUMBER: 20166405 

TITLE: Interleukin-4 and interleuldn- 1 3 act on 

glomerular visceral 

epithelial cells. 

AUTHOR: Van Den Berg J G; Aten J; Chand M A; 
Claessen N; Dijkink L; 

Wijdenes J; Lakfcis F G; Weening J J 
CORPORATE SOURCE: Department of Pathology, 
Academic Medical Center, 

University of Amsterdam, The Netherlands.. 

j.g.vandenberg@amc.uva.nl 
SOURCE: JOURNAL OF THE AMERICAN SOCIETY 
OF NEPHROLOGY, (2000 Mar) 

11 (3)413-22. 

Journal code: A6H. ISSN: 1046-6673. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 
ENTRY MONTH: 200005 
ENTRY WEEK: 20000504 
AB In minimal change nephrosis (MCN), proteinuria is 
associated with 

structural changes of the glomerular visceral epithelial cells 
(GVEC). The 

occurrence of MCN has been associated with 2 
lymphocyte-dependent 

conditions. To examine a direct role for type 2 cytokines in 
GVEC injury, 

the expression of interleukin ( — IL— > —4— / 
— IL— - 

•••13 receptors*** by GVEC and direct 
effects of — IL— - 

•**4*" and IL-13 on GVEC were studied. Reverse 
transcription- PC R showed 

that isolated human and rat glomeruli and cultured human 
and rat GVEC 

expressed mRNA for IL-4Ralpha, IL-13Ralphal, and 
IL-13Ralpha2. Protein 

expression of (L-4Ralpha and IL-l3Ralpha2 by GVEC in 
human kidney biopsies 

and by cultured human GVEC was detected by 
immunohistochemistry. Western 

blotting demonstrated phosphorylation of STAT6 in 
cultured GVEC upon 

incubation with ***IL"** - »*»4*** or IL-13. This 
indicated signal 

transduction via the heterodimeric receptor complex 
IL-4R2, which is 

composed of the IL-4Ralpha and the IL-13Ralphal. Direct 
effects on GVEC 

function were examined in monolayer experiments. 

and IL- 1 3 dose-dependently decreased transepithelial 
electrical resistance 

of monolayers of rat GVEC to approximately 30 and 40% 
of baseline values, 

respectively. The transepithelial electrical resistance decrease 
was 

associated with a significant increase in short-circuit current, 
whereas 

no changes were observed in the transmonolayer flux of the 
macromolecules 

horseradish peroxidase (molecular weight, 44 kD) and 



14C-mannitol 

(molecular weight, 182 Da). No changes in cell structure 
were observed 

with electron microscopy. It is concluded that by binding to 
specific 

***IL** S - ***4*** / ***il*** - *"13"* 
••♦receptors"* , 

•••IL"* * •••4"* and IL-13 can exert specific effects 
on GVEC 

function, which could be of pathogenetic relevance for 
glomerular injury 
in MCN. 

L5 ANSWER 2 OF 82 MEDLINE 

ACCESSION NUMBER: 2000106191 MEDLINE 

DOCUMENT NUMBER: 20106191 

TITLE : Sharing of receptor subunits and signal 

transduction 

pathway between the — IL— - **M— and 

•••IL*** 

- *"13* receptor— system. 
AUTHOR: Murata T; Taguchi J; Puri R K; Mohri H 
CORPORATE SOURCE: First Department of Internal 
Medicine, School of Medicine, 

Yokohama City University, Japan. 
SOURCE: INTERNATIONAL JOURNAL OF 

HEMATOLOGY, (1999 Jan) 69 (1) 

13-20. Ref: 56 

Journal code: A7F. ISSN: 0925-5710. 
PUB. COUNTRY: Ireland 

Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 

(RE VIEW, TUTORIAL) 
LANGUAGE: English 
ENTRY MONTH: 200004 
ENTRY WEEK: 20000403 

AB In this review, we summarize the subunit structure of the 
interleukin ( 

••*IL*** > ***4»»* ^ - ***13*** 

•••receptor*** 

system and the molecular mechanism of signals through the 
cytokine 

receptor systems. We have demonstrated that two different 
forms of IL-4R 

exist, classical and alternative. Classical IL-4R is 
predominantly 

expressed in hematopoietic cells and consists of IL-4R pi 40 
(beta) and 

IL-2R gamma (gamma c) chains. The alternative form of 
IL-4Ris 

predornmantiy expressed in nonhematopoietic cells and 
consists of IL-4R 

beta and IL-13R alpha' chains. Moreover, the alternative 
formofIL-4Ris 

also used as a functional component in the IL-I3R complex. 
For signal 

transduction through IL-4R and IL- 1 3R, we have 
demonstrated that in 

nonhematopoietic cells, Janus protein tyrosine kinase (JAK) 
2 is 

phosphorylated and activated instead of JAK3 tyrosine 
kinase. While JAK3 

is required for signal transducer and activator of 
transcription-^ (STAT6) 

activation in hematopoietic cells, we recently demonstrated 
that in 

nonhematopoietic cells JAK2 is required for STAT6 
activation for the 

alternative form of IL-4R. Thus, a major difference exists 
between 

hematopoietic and nonhematopoietic cells with regard to 
structure and 

signal transduction through the IL-4R and IL-13R systems. 

L5 ANSWER 3 OF 82 MEDLINE 

ACCESSION NUMBER: 2000079111 MEDLINE 

DOCUMENT NUMBER: 20079111 

TITLE: Binding of -**IL*** - —4— to the 

IL-13Ralpha(iyiL-4Ralpha receptor complex leads 

to STAT3 

phosphorylation but not to its nuclear 
translocation. 

AUTHOR: Wery-Zennaro S; Letoumeur M; David M; 
Bertoglio J; Pierre 
J 

CORPORATE SOURCE: INSERM U46 1 , Facultc de 
Pharmacie, 5, rue J.B. Clement, 

92296, Chatenay-Malabry, France. 
SOURCE: FEBS LETTERS, (1999 Dec 24) 464 (1-2) 

91-6. 

Journal code: EUH. ISSN: 0014-5793. 
PUB. COUNTRY: Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 
ENTRY MONTH: 200003 
ENTRY WEEK: 20000305 

AB Interleukin-4 ( •••IL*** - —4— ) is a pleiotropic 
cytokine, which 

acts on both hematopoietic and non-herriatopoietic cells, 



through different 

types of receptor complexes. In this study, we report that in 
human B 

ceDs, **»IL*** - —4— caused rapid 
phosphorylation of Janus 

kinase (JAK) I and J AK3 tyrosine kinases. In keratinocytes, 

the 

hematopoietic-specific receptor common gamma(c) chain is 
not expressed and 

the -"IL*** - —13*** —receptor— alpha(l) 
0L-I3Rarpha(l)) 

participates in ***IL— - —4— signal transduction. 

In 

keratinocytes, •••IL— - — 4— induced JAK 1 and 
JAK2 

phosphorylation but, unlike in immune cells, •••IL*** - 
•••4— did 

not involve JAK3 activation for its signaling. In both cell 
types, 

••*IL*** - •**4— induced phosphorylation and 
DN A binding activation 

of the signal transducer and activator of transcription 
(STAT) 6 protein. 

Furthermore, - ***4«»* stimulation of 

keratinocytes also 

induced tyrosine phosphorylation of STAT3 which was 
found to bind to the 

phosphorylated IL-13Ralpha(l). STAT3 however did not 
significantly 

translocate to the nucleus, nor did it bind with high affinity 
to target 

DNA sequences. 

L5 ANSWER 4 OF 82 MEDLINE 

ACCESSION NUMBER: 2000001678 MEDLINE 

DOCUMENT NUMBER: 20001678 

TITLE: Differential responses of human monocytes 

and macrophages 

to — IL— - •••4*** and IL-13. 
AUTHOR: Hart P H; Bonder C S; Balogh J; 
Dickensheets H L; Donnelly 

R P; Finlay-Jones J J 
CORPORATE SOURCE: Department of Microbiology & 
Infectious Diseases, School of 

Medicine, Flinders University of South Australia, 

Adelaide, 

Australia. 

SOURCE: JOURNAL OF LEUKOCYTE BIOLOGY, 
(1999 Oct) 66 (4) 575-8. 
Ref: 39 

Journal code: IWY. ISSN: 0741-5400. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 

General Review, (REVIEW) 

(REVIEW, TUTORIAL) 
LANGUAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 200001 

ENTRY WEEK: 20000 1 04 

AB The primary interieukin-4 ( — IL*** - ***4— ) 

receptor complex on 

monocytes (type I —IL— - •••4— receptor) 
includes the 140-kDa 

alpha chain (IL-4R alpha) and the IL-2 receptor gamma 
chain, gamma(c), 

which heterodimerize for intracellular signaling, resulting in 
suppression 

of lipopolysaccharide (LPS)-inducibIc inflammatory 
mediator production. 

The activity of IL-13 on human monocytes is very similar to 
that of 

— IL— - —4— because the predominant signaling 
chain (IL-4R 

alpha) is common to both receptors. In fact, IL-4R alpha 
with!L-13R 

alpha 1 is designated both as an — IL— - — 13*" 

** 'receptor** ' 

andthetypell *** IL*" - —4*" receptor. When the 
anti-inflammatory activities of — IL— - ***4*« and 

IL-13 were 

investigated on synovial fluid macrophages and compared 
with the responses 

by monocytes isolated from the patients at the same time as 
joint 

drainage, the response profiles differed with some responses 
similar in 

the two cell populations, others reduced on the 
inflammatory cells. 

Similar differences were recorded in the response profiles to 
•••IL*** 

- ***4— and IL-13 by monocytes and monocytes 
cultured for 7 days in 

macrophage colony-stimulating factor (M-CSF) or 
granulocyte-macrophage CSF 

(GM-CSF) (monocyte-derived macrophages, MDMac). 
MDMac have reduced 

gamma(c) mRNA levels and reduced expression of the 
functional 64-kDa 

gamma(c). There was a similar loss of IL-13R alphal 
mRNA on monocyte 



differentiation. In turn, then was a significant reduction in 
the ability 

of — IL— - —4— and IL-13 to activate STAT6. 
These findings 

suggest that different functional responses to "*IL*** - 

and IL-13 by human monocytes and macrophages may 
result from reduced 

expression of gamma(c) and IL-13R alpha 1 . 

L5 ANSWER 5 OF 82 MEDLINE 
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AB Interleukin 1 3 (IL 1 3) belongs to a family of cytokines 
whose members 

exhibit structural homology, despite amino acid sequence 
dissimilarity. 

For example, while of limited sequence homology, IL13 and 
*"IL4— 

share a signaling receptor, IL1 3/4 receptor, on a variety of 
human normal 

cells. However, a subclass of "*IL4*** -independent 
— IL13"* 

* • •receptors * * * is overexpressed on certain transformed 
cells, including 

human malignant gliomas. We introduced mutations into 
human (h)IL13 to 

determine the site(s) involved in interaction with the shared 
receptor 

and/or the glioma-associated receptor. This analysis 
identified at least 

three protein regions that are needed for signaling through 
the shared 

receptor. These regions were localized to alpha-helices A, C, 
and D and 

were mainly separate from the region(s) needed to interact 
with the 

glioma-associated receptor. Glutamic acids at positions 13 
and 16 in hi LI 3 

alpha-helix A, argjnine and serine at positions 66 and 69 in 
helix C, and 

arginine at position 1 09 in helix D were found to be 
important in inducing 

biological signaling since their specific mutation resulted in 
loss and/or 

gain of function phenomena. We demonstrate that the 
molecular requirements 

of WL13 to interact with its respective receptors are 
generally distinct 

and can be controlled by mutagenesis of the cytokine. 
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AB •••IL*" - —4— receptor alprm-chain-deficient 
(IL-4Ralpha-/-) 

mice were generated by homologous and site-specific 



recombination, using 

the Cre/loxP system in BALB/c -derived embryonic stem 
ceOs. In vitro 

analysis of cells from these mice revealed impaired 
•••IL*** - —4"* 

- and IL-13-mediated functions, demonstrating that the 
lL-4Ralp ha -chain is 

an essential component of both the — IL— - —4— 
and the 

•••IL*** - — 13— —receptor*" .Whereas 
Leishmania 

major-infected BALB/c mice developed fatal progressive 
disease with type 2 

Ab responses within 3 mo, both IL-4Ralpha-/- and 
•••IL*** - —4— 

-/- BALB/c mice contained infection with reduced footpad 
swelling, 

parasite load, moderate histopathology, and type 1 Ab 
responses during 

this time period. Conclusively, these results demonstrate an 
•••IL"* - 

***4*** -dependent mechanism of susceptibility in 
BALB/c mice. 

Nevertheless, in contrast to mutant mice, infected C57BL/6 
mice healed 

completely within 3 mo, indicating that additional factors 
are necessary 

for subsequent healing and elimination of the pathogen. 
During the further 

course of infection, IL-4Ralpha-/- mice developed 
progressive disease with 

massive footpad swelling. Lesions became ulcerative and 
necrotic with 

subsequent destruction of connective tissue and bones, as 
well as 

dissemination into organs and consequent mortality within 
the monitored 6 

mo of chronic infection. In striking contrast, ***IL*** - 
***4*** -/- 

mice maintained control of infection on a moderate level, 
but were unable 

to clear the pathogen. The distinct phenotypes of the 
BALB/c embryonic 

stem cdl-derived — IL— - —4— -I- and 
IL-4Ralpha-/- mouse 

strains identify previously unsuspected mechanisms for 
maintaining host 

immunity to chronic infection with L. major, mediated by a 
functional 

•••IL*** - **-13*** ***receptor*** . 
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AB Glioblastoma multiforme (GBM) is an incurable brain 
tumor. Due to the 

striking heterogeneity that characterizes GBM, there is no 
known 

tumor-specific antigen or receptor that is expressed by a 
majority of GBM 

patients. We found that virtually all studied human GBM 
specimens (23 

samples) abundantly expressed a receptor for interleukin 
(IL>13insitu, 

whereas normal human brain had few, if any, IL- 13-binding 
sites. The 

GBM-associated ***IL*" - *"13— 
•••receptor*** was both 

quantitatively and qualitatively different from and, thus, 
more 

restrictive than the shared signaling receptor of normal 
tissue: it was 

•••IL*** - •••4*** independent The receptor for 
IL-13 was 

overexpressed by a majority of cancer cells in situ. 
Furthermore, 

cytotoxins targeted to this more restrictive IL-13R produced 
cures in 

animals bearing xenografts of human high-grade gliomas. 
Thus, 

unexpectedly, the receptor for an immune regulatory 



cytokine may be a long 

sought marker and, concomitantly, a unique imaging site 
and therapeutic 

target for GBM, the most malignant and the most 
heterogeneous of brain 

tumors. 
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AB BACKGROUND: Interleukin (IL> 1 3 and -4 are 

multifunctional cytokines that 

bind to specific cell-surface receptors. The aim of this study 
was to 

determine whether pancreatic cancer cells express either 
receptor, and to 

assess the growth suppressive effects of chimeric proteins 
composed of a 

Pseudomonas exotoxin (PE) A mutant (PE38QQR) fused to 
IL-13 

GL-13-PE38QQR)or ***IL*** - —4— ( — IL— 

-PE38QQR) in these cells. MATERIALS AND METHODS: 
Northern and Western blot 

analysis were used to analyze the expression of — IL*" 

/- 1 3 receptors and the common gamma chain (gamma c) in 
pancreatic cancer 

cell lines. MTT growth assays were carried out to assess the 
effects of 

' ***IL*** - **«4«** M3and — IL— - —4— 
/-13-PE38QQRon 

cell growth RESULTS: All 6 pancreatic cancer cell lines 
examined 

expressed IL-13R alpha 1 and IL-4R alpha, one cell line 
expressed IL-13R 

alpha 2, and 5 pancreatic cancer cell lines expressed gamma 
c. IL-13 (5 

nM) significantly enhanced the growth of 3 cell lines, 
whereas —IL*** 

- ***4*** (5 nM) enhanced the growth of 1 cell line. In 
contrast, 

IL-13-PE38QQRand •••IL"* - —4"* -PE38QQR 
inhibited the growth of 

all 6 tested cell lines. There were large variations in the 
individual 

sensitivity of the cells, with LD50 values ranging from 100 
ng/mlto 5 

rmcrograms/ml for IL-13-PE38QQR and from 20 ng/ml to 
10 rmcrograms/ml for 

—IL— - •••4— -PE38QQR.IL-13and-4 
antagonized these inhibitory 

activities in some, but not alL of the cell lines. 
CONCLUSIONS: IL-13 and 

-4 may act as mitogens toward pancreatic cancer cells by 
activating 

•"IL*** - •••4— - and *"IL"* - —13*" - 
—receptors*" 

and IL-13- and — IL*" - —4— -coupled toxins 
may ultimately have 

a role in the treatment of pancreatic cancer. 
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AB Human high-grade gliomas (HGG) arc one of the most 
devastating human 

malignancies. They are rapidly progressing heterogenous 
tumors for which 

no curable treatment is available. Although these tumors are 
believed to 

be of glial cell origin, known tumor-specific markers do not 
characterize 

them. The specific environmental conditions that cause or 
promote the 

development of HGG are not known. The pathomechanism 
of HGG is yet to be 

revealed, although more specific genetic alterations are 
assigned to HGG. 

Recently, we have found that HGG oveiexpress a receptor 
for an immune 

regulatory cytokine, intcrieukin-13 0L-I3). In feet, it 
appears that all 

patients with glioblastoma multiforme may possess this 
receptor. IL-13is 

an antiinflammatory cytokine with many overlapping 
functions to its 

homologue, *"IL"* - "*4*** . There is a high degree 
of specificity 

oftheoverexpressionofthe ***IL"* - ***13*** 
•"receptor*** 

in HGG. This receptor is not only quantitatively but also 
qualitatively 

different from the only known functional signaling receptor 
for IL- 13 of 

normal tissue. It is not shared with *"IL"* - *"4*** . 
The more 

restrictive receptor for IL- 1 3 thus may represent a new 
factor specific 

for a disease as heterogenous as HGG. 
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AB Synovial fibroblasts expressed transcripts for IL-4R alpha, 
andIL-13R 

alpha 1 and IL-13R alpha 2. Using weighted nonlinear 
computer modeling of 

the data from equilibrium binding studies, a 2 bindings sites 
model fitted 

the data best. After occupation of the shared high affinity 
receptors by 

the non-signaling, double mutant •••IL*" * •••4'** 

(121)R-->D, 

124Y-->D(RY- ***IL*** - "*4*" ) the high affinity 
binding of I L- 13 

could be abolished. A 2 binding site model still could be 
fitted, however 

the improvement in fit over a onesite model was not 
statistically 

significant. Using affinity spectra, at least 2 binding sites are 
apparent After treatment with RY- ***IL*** - "*4*** , 
some of the 

high affinity binding was abolished, however not 
completely. A correlation 

between the number of binding sites and the affinity is 
apparent, which 

seriously casts doubt on the classical evaluation of binding 
isotherms, 

where the parameters are assumed to be independent In a 
previous study we 

suggested that the large number of IL-13R alpha 2 
monomers are silent 

receptors, likely representing a decoy target for IL- 1 3. The 
high affinity 

binding therefore most likely represents the binding to the 
heterodimer 

consisting of IL-4R alpha and IL-13R alpha 1 or IL-13R 
alpha 2. The low 

affinity binding may represent the IL-13R alpha 2. 
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AB Interleukin-4 ( —IL*** - ***4*** ) and the closely 
related cytokine, 

interieukin- 1 3 QL- 1 3) share many biological and 
immunoregulatory 

functions on B lymphocytes, monocytes, dendritic cells and 
fibroblasts. 

Both ***IL*** - ***4*** and IL-13 genes are located 
in the same 

vicinity on chromosome 5 and display identical major 
regulatory sequences 

in their respective promoters, thus explaining their restricted 
secretion 

pattern to activated T cells and mast cells. The "*IL"* - 

and ***IL*** - ***13*** * "receptors*** are 
multimeric and share 

at least one common chain called IL-4R alpha. Recent 
progress made in the 

description of *"IL"* - ***4*** and "**IL*** - 

** *receptor*** complex have demonstrated the 
existence of two types of 

***IL*** - *"4*" receptors: one constituted by the 
IL-4R alpha and 

the gamma c chain, and a second constituted by the 

R alpha and file IL- 1 3R alpha 1 and able to transduce both 
•••IL*** - 

***4*** and IL- 13 signals. Specific "*IL*** - 

** •receptors*** are results from the association between 
the IL-4R alpha 

and the IL- 1 3R alpha 2 or between two IL-13R alpha. 
Furthermore, 

similarities in "ML*** - *"4"" and IL- 13 signal 
transduction 

have been also described, thus explaining the striking 
overlapping of 

***IL*"* - ***4*** - and I L- 13- induced biological 
activities such as 

regulation of antibody production and inflammation. 
However, the 

restricted expression of *"IL*" - ***4*** to type 2 
helpeTT 

lymphocytes as well as the inability of IL-13 to regulate T 
cell 

dUfferentiationduetoalackof ***IL*** - ***13**' 
* ••receptors - * * on T lymphocytes represent the major 
differences between 

these cytokines. This would indicate that although 



and IL-13 share a large number of properties, precise 
mechanisms of 

regulation are also present to guarantee their distinct 
functions. 
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AB To study the expression of *"IL"* - "M3*** 

***receptor*** 

alpha 1 (IL-13Ralphal), specific monoclonal antibodies 
(mAb) were 

generated. Surface expression of the IL-13RaIphal on B 
cells, monocytes 

and T cells was assessed by flow cytometry using these 
specific mAb. Among 

tonsillar B cells, the expression was the highest on the IgD+ 
CD38- B cell 

subpopulation which is believed to represent naive B cells. 
Expression was 

also detectable on a large fraction of the IgD-CD38- B cells 
but not on 

CD38+ B cells. Activation under conditions which promote 
B cell Ig class 

switching up-regulated the expression of the receptor. 
However, the same 

stimuli had an opposite effect for IL-13Ralphal expression 
levels on 

monocytes. While IL-13Ralphal mRNA was clearly 
detectable in T cell 

preparations, no surface expression was detected. However, 

permeabilization of the T cells showed a clear intracellular 
expression of 

the receptor. A soluble form of the receptor was 
immunoprecipitated from 

the supernatant of activated peripheral T cells, suggesting 
that T cell 

IL-13Ralphal might have functions unrelated to the 
capacity to form a type 

II ***IL*" - •••4*** /IL-13RwithIL-4Ralpha. 
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AB Recently, we have demonstrated that a spectrum of 
human adenocarcinoma 

cell lines express binding sites for interieukin 1 3 (IL-1 3). 
These cells 

are killed by a chimeric protein composed of human (h) 
IL-13 and a 

derivative of Pseudomonas exotoxin, PE38QQR (Debinski 
et al., J. Biol. 

Chem., 270: 16775-16780, 1995). The cell killing was 
hi L- 13- and 

hIL-4-specific, indicating that a common binding site for the 
two 

cytokines is present in several solid tumor cell lines. Herein, 
we report 

that an array of established glioma cell lines is killed by very 
low 

concentrations of WL-13-PE38QQR, often reaching <I 
ng/ml (<20 pM). Glioma 

cells express up to 30,000 molecules of *"IL"* - 
•••13*** 

* "receptor*** /cell which has intermediate affinity 
toward hIL- 13. 

hIL-13-PE38QQR is more active (up to 3 logs difference in 
cytotoxic 

activities) than are the corresponding chimeric toxins 
containing hIL-4 or 

hIL-6. The cytotoxic action of WL-13-PE38QQR is blocked 
by an excess of 

hIL-13 on all cell fines studied, and it is not neutralized by 
hIL-4on 

some of these cells. Our results show that human brain 
cancers richly 

express rcceptont for IL- 1 3. Furthermore, the interaction 
detected 

previously between receptors for IL-13 and "ML"" - 



solid tumors cell lines is of a qualitatively different character 
inU-251 

MG and U-373 MG glioma cells. The receptor for IL-1 3 may 
represent a new 

marker of brain cancers and an attractive target for 
anticancer therapies. 
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AB Two components of a receptor complex for IL- 1 3, the 
IL-4R and a low 

affinity IL-13-binding chain, 1L-13R alpha 1, have been 
cloned in mice and 

humans. An additional high affinity binding chain for IL-1 3, 
IL-13R alpha 

2, has been described in humans. We isolated a cDNA from 
the thymus that 

encodes the murine orthologue of the human IL- 1 3R alpha 
2. The predicted 

protein sequence of murine IL-13R alpha 2 (mlL-13R alpha 

2) has 59% 

overall identity to human IL-13R alpha 2 and is closely 
related to the 

murine low affinity IL-13-binding subunit, IL-13R alpha 1. 
The genes for 

both mIL-13-binding chains map to the X chromosome. A 
specific interaction 

between mIL-13R alpha 2.Fc protein and IL-1 3 was 
demonstrated by surface 

plasmon resonance using a BIACORE instrument. Ba/F3 
cells that were 

transfected with mIL-13R alpha 2 expressed 5000 molecules 
per cell and 

bound IL-13 with a single Kd of 0.5 to 1.2 nM. However, 
these cells did 

not proliferate in response to IL-1 3, and the ***IL*** - 
•**4**« 

dose response was unaffected by high concentrations of 
IL-13. In contrast, 

the expression of mIL-13R alpha 1 by Ba/F3 cells resulted 
in a sensitive 

proliferative response to IL-13. Consistent with its lower 
affinity for 

IL-13, IL-13R alpha l.Fc was 100-fold less effective than 
IL-13R alpha 

2 Fc in neutralizing IL-13 in vitro. These results show that 
mIL-13R alpha 

2 and mIL-13R alpha 1 are not functionally equivalent and 
predict distinct 

roles for each polypeptide in IL-13R complex formation and 
in the 

modulation of IL-13 signal transduction. 
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AB IL-13 and *»*IL*** - ***4*** , pleiotropic immune 
regulatory 

cytokines, have been shown to mediate similar rjroininent 
effects in human 

fibroblast cell lines. However, molecular mechanisms for 
their redundant 

effects are not known. Here, we have investigated the 
structure of 

•••IL*** - ***13*** ***receptors*** (IL-13R)and 
molecular 

mechanisms of signal transduction through IL-13 and 
•**IL*** - •••4*** 

receptors in non-transformed normal skin fibroblast cell 
fines. We 

demonstrate that high-affinity IL-1 3R is expressed in 
normal skin 

fibroblast cell fines. Upon [1251] IL-13 cross-linking, a 
approximately 

60-70 kDa band was observed in sk559 and sk574 fibroblast 
cell lines. By 

RT-PCR analysis, mRNA for IL-13R alpha, IL-13R alpha' 
and IL-4Rbeta chains 

were expressed; however, the IL-2Rgamma chain, shown to 
participate and 

modulate ***IL*** - ***4*** and IL-13 binding, was 
not expressed in 

any of the cell lines examined. The Janus kinase (JAK)2 and 
Tyk2 were 

phosphorylated in response to ••*il»** - ***4*** or 
IL-13 in sk559 

and sk574 cell lines. JAK1 was also phosphorylated in one 
of two cell 

lines while JAK3 was present but not phosphorylated in any 
of the ceD 

fines studied. A signal transduction and activator of 
transcription 

(STAT)6 was also activated in response to both IL. An 
insulin receptor 

substrate (1RS)-1 was constitutivery phosphorylated and its 

phosphorylation level was augmented in response to both 
IL. These results 

suggest that the mechanism of signal transduction through 
IL-13 and 

***IL**" - ***4*** receptors in human fibroblast cell 
lines is 

similar, and this may, at least in part, be responsible for the 
redundant 

effects of these two cytokines. In addition, JAK2 tyrosine 
kinase instead 

of J AK3 appears to play a major role in ***IL*** - 
—4*** -and 

IL- 1 3-induced signal transduction in human fibroblasts. 
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AB IL- 1 3 is a cytokine that is produced by different T-cell 
subsets and 

dendritic eels. IL-13 shares many biologic activities with 
•••IL*** - 

•••4*** .This is due to the fact that IL-1 3- and 

-receptor complexes share the •••IL - ** - ***4*** 
-receptor 

alpha-chain, which is important for signal transduction. T 
cells do not 

express functional •••IL*** - —13*** 
* "receptors*** .This is 

the reason why IL-13, in contrast to •••IL*V - »**4*** 
, fails to 

induce TH2-ceD differentiation, one of the hallmarks of the 
allergic 

response. However, IL- 13 is required for optimal induction 
oflgE 

synthesis, particularly in situations in which ***IL* m * - 



production is low or absent. On the other hand, IL-1 3 
inhibits 

proiruTarnmatory cytokine and chemokine production in 
vitro and has potent 

anuiriflammatory activities in vivo. From these observations, 
it can be 

concluded that IL-13 is an antiinflammatory cytokine that 
plays a unique 

role in the induction and maintenance of IgE production and 
IgE-mediated 
allergic responses. 
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AB Interieukin ( ***IL*** > ••*4*** and IL-13 are 

known to bind to 

shared heteromultimeric receptor complexes of variable 
composition. Given 

tile many regulatory effects of ••*il*** - • **4*«>* m d 
IL-13 on 

synovial cells, we aimed to characterize their »**il*** . 
•**4*»* / 

***IL*** - ***13*** •••receptor*** (R). Cultivated 
synovial 

fibroblasts expressed transcripts for IL-4Ralpha and 
IL-13Ralphal,the 

human homolog of the recently cloned mouse IL- 1 3R, but 
not the common 

gamma-chain of the IL-2R. In particular, IL-13Ralpha2 
mRNA, encoding a 

different IL-13R recently cloned from human renal 
carcinoma cells, was 

expressed at a strikingly high level. Correspondingly, a 
predominant 

protein rriigrating at 65 to 75 kd was cross-linked by 
iodinated IL-13 and 

was not cross-competed by an excess of unlabeled 
•••IL*** - ***4*** . 

However, by flow cytofluorometry, IL-13Ralphal (detected 
by the 

anti-lL-13Ralphal mAb 65) and IL-4Ralpha (detected by 
the mAb S697) were 

expressed at similar low density. Radioligand binding 
studies revealed for 

both cytokines approximately 300 receptors/cell with similar 
high 

affinity. An additional class of IL-13Rs was identified after 
occupation 

of the shared high-affinity receptors by the nonsignaling, 
double-mutant 

IL-4121R-->D, 124Y~>D(RY- ••'IL*** - ***4*** ). In 
these 

experiments, 1251 -IL-13 bound to a single receptor 
population with a Kd of 

approximately 300 pM and approximately 5000 sites/cell, 
matching the 

published affinity of monomelic IL-13Ralpha2 when 
expressed in COS7 cells. 

RY- •••IL*** - ***4*** blocked the ***IL*" - 
***4*** -and 

IL-13-mediated vascular cell adhesion molecule (VCAM>1 
expression and 

Stat6 activation, suggesting that the large number of 
high-affinity 

IL-13Ralpha2 monomers are silent receptors, likely 
representing a decoy 
target for IL-13. 
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AB Airway hypcrresponsivenesi leading to subepithelial 
fibrosis is mediated 

by inflammatory cells activated by T helper (Th) 2 -derived 
cytokines such 

as *•• IL*** - «*M*** and IL-5. By analyzing the 
phenotype and 

response of human lung fibroblasts derived from cither fetal 
GCIG7)or 

adult (CCL202) tissue as well as from a Th2-type stromal 
reaction (FPA) to 

•••IL*"" - *»M*** and IL-13, we provide evidence 
that human lung 

fibroblasts may behave as inflammatory cells upon 
activation by "**IL*** 

. •**4*'* and IL-13. Wc show that the three types of 
fibroblasts 

constitute different populations that display a distinct 
pattern in cell 

surface molecule expression and proinflarnmatory cytokine 
and chemokine 

release. All fibroblasts express functional but different 
•**IL*** - 

•*"4*** / """IL*** - ***13 *receptors*** . 

Thus, while 

•**IL*** - ***4*** receptor (R) alpha and 
IL-13Ralphal chains are 

present in all the cells, CCL202 and FPA fibroblasts 
coexpress the 

IL-13Ralpha2 and the IL-2Rgamma chain, respectively, 
suggesting the 

existence of a hetcrotrimeric receptor 
(IL-4Ralpha/IL-13RaIpha/IL-2Rgamrna) 

able to bind *»*IL*** - ***4*** and IL-13. Stimulation 
with 

•••IL"* - *"*4"** or IL-13 triggers in the fibroblasts 
a differential 

signal transduction and upregulation in the expression of 
betal integrin 

and vascular cell adhesion molecule 1 and in the production 
of IL-6 and 

monocyte chemoattractant protein 1, two inflammatory 
cytokines important 

in the pathogenesis of allergic inflammation. Our results 
suggest that 

when activated by ***IL** # - ••*4**" and IL-13, 
different subsets of 

lung fibroblasts may act as effector cells not only in the 
pathogenesis of 

asthma but also in lung remodeling processes. They may 
also differentially 

contribute to trigger and maintain the recruitment, homing, 
and activation 

of inflammatory cells. 
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AB Human brain cancers (gliomas) ovcrcxpress large 

numbers of a receptor for 

interleukin 13 (I LI 3), making this receptor an attractive 
target for 

anti-glioma therapies. We have recently proposed that the 
ghoma-associated ***IL13*** ** ♦receptor* is 

different from the 

one expressed on some hemopoietic and somatic cells. In 

an attempt to 

identify an even more gHoma-specific target, we have used 



an antagonist 

of a related cytokine, ***IL4*** , which neiitralizes the 
physiological 

effects ofbothIL13 and **"IL4**" on normal cells. Here 

we 

demonstrate that the *"IL4"** antagonist also 
counteracts the action 

ofcytotoxins targeted to the """11,13*** 
•"receptor**" on normal 

human cells. Importantly, the ** - IL4* * " antagonist does 
not inhibit 

IL13-based cytotoxins on glioma cells at all. Thus, the 
**-IL13*** 

** "receptor*"* on glioma cells can be categorized as 
tumor-specific in 

the presence of an ***IL4*** antagonist We conclude 
that "**IL13*** 

•* "receptor* ** -directed cytotoxins can be delivered to 
glioma cells 

without being cytotoxic to normal cells. 
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AB We have analyzed in vivo effects of the murine 
***IL"** - **"4"** 

mutant Ql 16D/Y1 19D (QY), which forms unproductive 
complexes with 

IL-4Rarpha and is an antagonist for ***IL*** - •**4**" 
and IL-13 in 

vitro. Treatment of BALB/c mice with QY during 
immunization with OVA 

completely inhibited synthesis of OVA-specific IgE and 
IgGl. 

BALB/c-derived knockout mice lacking either ***IL*"* - 
"«4*** or 

IL-4Ralpha also did not develop specific IgE or IgGl, but 
mounted a much 

stronger IgG2a and IgG2b response than wild-type mice. In 
contrast, QY 

treatment of normal BALB/c mice suppressed specific 
IgG2a,IgG2b,andIgG3 

synthesis, which may indicate the development of tolerance 
toward the 

allergen. Associated with the lack of IgE synthesis in 
QY-treated 

wild-type mice and in *"*IL**" - •••4*** (-/-)mice 
used as a control 

was the failure to develop immediate cutaneous 
hypersensitivity or 

anaphylactic shock upon rechaOenge. Interestingly, QY 
treatment also 

inhibited humoral immune responses and allergic reactivity 
in SJL/J mice, 

a strain that did not produce IgE, but displayed 
IgE-independent mast cell 

degranulation mediated by specific IgGl . We conclude that 
QY inhibits 

Ag-specific humoral immune responses and allergic 
symptoms mediated either 

by IgE or IgGl . It needs to be clarified how QY abrogates 
synthesis of 

IgG2a, IgG2b, and IgG3, but the induction of tolerance 
toward nonhazardous 

protein Ags should be advantageous for therapy of atopic 
disorders and 

other Th2-dominated diseases. 
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AB Human B cells stimulated through both their 

imrnunoglobulin and CD40 

receptors up-regulate 745 +/- 51 interleukin QL>13 ligand 
binding sites 

with an affinity of 0.91 +/- 0.08 nM within 24 h. IL-13 binds 
primarily to 

the IL-13Ralphal with subsequent sequestration of the 
IL-4Ralpha into the 

complex. IL-13Ralphal may also be found in those 
receptors capable of 

binding **"IL*** - ***4*** . gamma chain (gammac) 
participates in 

receptors capable of binding ■••IL*** - «**4**" but is 
not found in 

association with bound IL-13. Dimeric receptors composed 
of the IL-4Ralpha 

complexed with either the IL-13Ralphal or gammac occur 
simultaneously 

within defined B cell populations. mRNAs for all receptor 
constituents are 

increased subsequent to immunoglobulin stimulation alone, 
while maximal 

expression of IL-13Ralphal is more dependent upon 
co-stimulation of 

immunoglobulin and CD40 receptors. mRNA levels for 
IL-13RaIphal vary over 

a wider range subsequent to surface stimulation than other 
receptor 

components. Although gammac is not bound to IL- 13 in B 
ceDs under the 

conditions evaluated, it may influence IL-13 binding by 
competing with 

IL-13RaIphal for association/sequestration with the 
IL-4Ralpha chain. 

IL-13Ralpha2 does not participate in the ***IL*"* - 

* * "receptor* * * that is up-regulated upon activation of 
quiescent 

tonsillar B lymphocytes, although mRNA for the protein 
maybe found in the 

centroblasric fraction of tonsillar cells. 
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AB Interleultiji (I L> 13 is a pleiotropic irrununoregulatory 
cytokine that shares 

many, although not all, of the biological activities of 
""•IL*** - 

***4*** . The overlapping biological properties of 
•"•IL*** - •••4*»* 

and IL-13 appear to be due to the existence of shared 
components of the 

receptors, and we and others showed that the **"IL*"* - 

receptor-alpha is involved in signal transduction paths 
activated by both. 



Wc show here that expression of the •••IL*** - 
•**13*** 

** •receptor*** -alpha in two factor-dependent cell lines, 
the premyeloid 

FD5 and the T lymphoid CT4.S, conferred the ability to 
grow continuously 

in response to IL-13; to respond to IL- 13 with tyrosine 
phosphorylation of 

JAK1, Tyk2, IL-4Ralpha, IRS-2, and STAT6; and to 
respond to ***IL"* - 

• • "4* ** with tyrosine phosphorylation of Tyk2 in 
addition to those 

induced in parental cell lines. Expression of a truncated 
•**IL*** - 

***13*'* •** reccptor «** -alpha that lacked the 
cytoplasmic domain 

demonstrated that this domain was essential for 
IL- 13-dependent growth and 

phosphorylation of the above substrates. Expression of this 
truncated 

••*IL*** - *»*13*** •••receptor*** also resulted 
in an inhibition 

of biochemical and biological responses to * •*![,*** - 
••♦4*** that 

was exacerbated by the presence of IL-13. These dominant 
inhibitory 

effects indicate that the extracellular domain of the 
truncated 

- ***i3«»* ***receptor*** competes with gammac for 
complexes of 

**»IL*** - ***4*** and the ***il*** - ***4*** 

receptor-alpha, 

or, when itself bound to IL-13, competes with **»il*** - 
***4*** for 

the "•IL*** - *+>4*** receptor-alpha. 
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AB We have compared the production of the related 
cytokines IL-13 and 

•*«IL*»* - ***4*** by T lymphocytes, and the effects 
of the two 

cytokines on these cells. IL-13 and ***IL*** - ***4*** 

production 

differ in a number of respects. IL- 1 3 is produced at higher 
levels than 

•••IL*** - ***4*** by activated T lymphocytes, and 
its accumulation in 

the culture medium can be more prolonged, corresponding 
partly to 

differential mRNA accumulation and partly to a preferential 
depletion of 

•**1L*** . **»4«** from the culture medium. Certain 
inducing 

combinations such as PMA and anti-CD28, stimulate high 
levels of IL-13 and 

IL-13 mRNA, but little or no ***IL*** - •••4*** or 
•**TL*** - 

***4*** mRNA. The ratio of IL-13 to ***IL*»* - 
***4*** ,bothat 

protein and mRNA levels, is higher in CD8+ lymphocyte 
thaninCD4+ 

lymphocyte populations. Although after in vitro polarization 
of peripheral 

blood lymphocytes leading to type 1 and type 2 
populations, IL-13 is made 

principally by cells of a type 2 phenotype, as is * * * TL* * * 

; it can also be produced by type 1 CD4+ and CD8+ T 
lymphocyte clones 

making large amounts of I FN -gamma and very little 

.IL-13 and •••IL*'* - ••*4*** exert different effects 
onT 

lymphocyte functions. IL-13 does not significantly inhibit 

the 

IL-2-induced T lymphocyte production of I FN -gamma, 
RANTES.MIP-l alpha or 

MIP-1 beta, nor that of perforin mRNA, as does ***IL**" 



We have also been unable to demonstrate STAT6 activation 
by IL-13 on T 

lymphocytes purified in a number of ways, despite strong 
activation of 

STAT6by ***TL*** - ***4*** in these cells. This is 
contrary to some 

previous reports, but is consistent with the notion that the 
majority of T 

lymphocytes lack functional •**TL*** - —13*** 
* "receptors*** . 

A higher and more prolonged T lymphocyte production of 
IL-13 than that of 

•••IL*"* - •••4*** may thus be permissible because 
IL-13 does not 

inhibit T-cell functions. Conversely, sustained IL- 1 3 
production may be 

partly due to the absence of receptor-mediated depletion of 
mis cytokine. 
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AB Interieukin-13 (IL-13) is a cytokine secreted by activated 
T cells and 

shares most but not all biological activities with interleukin-4 

( 

***IL"** - ***4*** ). Both cytokines play an important 
role as a switch 

factor directing synthesis of IgE; they act on monocytes and 
endothelial 

cells, but unlike ***IL*** - •••4*** , IL-13 does not act 
on T cells. 

These cytokines have both common and distinct 
components in their 

respective receptors. Based on sequence similarity shared 
by cytokine 

receptor family members, we have identified a cDNA 
encoding the human 

—IL*** - ***13*** ***receptor*** (TL-13R).This 
cDNA was used to 

examine the pattern of IL-1 3R mRNA expression by 
Northern blot analyses of 

poly(A>+- RNA purified from different human tissues and 
cell tines. Among 

several myeloma cell lines analyzed, the U266 cell line was 
the only one 

found to express IL- 1 3R transcripts. This cell line is also the 
only one 

described as producing IgE. The IL-13R gene was mapped 
to chromosome Xq24 

by in situ hybridization. Interestingly, this locus is near that 
ofthe 

CD40 ligand gene, the product of which is also involved, 
like IL-13, in 

proliferation and IgE isotype switching of human B cells. 
The human IL-13R 

gene maps between two cytokine receptor genes located on 
the chromosome 

arm Xq region: the interleukin-2 receptor gamma chain gene 
(Xql3.1)and 

the inter! eukin-9 receptor gene (Xq28). The lack of 
nucleotide sequence 

similarity suggests unrelated evolutionary pathways 
between these receptor 

genes. 
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AB mtsrleukin-4 ( ***IL*** - •••4*»* )and 
interieukin-13 (IL-13) are 

structurally and functionally related cytokines which play an 
important 

role in the regulation ofthe immune response to infection. 
The functional 

similarity of **»IL*** - ***4*"» and IL-13 can be 
explained, at 

least in part, by the common components that form their 
cell surface 

receptors, namely the ***TL*** - ***4*** receptor 
alp ha -chain 

(TL-4Ralpha)andthe ***TL*** - ***13*"* 
* "receptor"* * 

alpha-chain (IL-13Ralpha). Soluble forms ofthe IL-4Ralpha 
have also been 

described and implicated in modulating the effect of 
•**IL*** - 

***4*** . In this paper we describe the presence ofa 
45,000-50,000 Mr 

IL-13-binding protein (IL-13BP) in the serum and urine of 
mice. This 

protein binds IL-1 3 with a 100-300-fold higher affinity (KD 
= 20-90 pM) 

than does the cloned IL-13Ralpha (KD = 3-10 nM). In 
addition to mis 

functional difference, the IL-13BP appears to be structurally 
and 

antigenically distinct from the IL-13Ralpha. Finally, unlike 
file cloned 

receptor, the IL-13BP acts as a potent inhibitor of IL-13 
binding to its 

cell surface receptor, raising the possibility mat it may be 
used to 

modulate the effects of IL-13 in vivo. 
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AB Functional receptors for interleukin ( * * *IL* * * > 
***4*" and IL-13 

on endothelial cells consist ofthe 130-kDa •••IL*** - 

receptor alp ha -chain (IL-4Ralpha) and a 65-75-kDa IL-13 
binding subunit 

that are expressed in a ratio of about 1 :3, respectively. The 
restricted 

number of I L-4Ralpha limits subunit heterodimerization and 
in turn 

receptor-mediated signaling. We report here, the effects of 
tumor necrosis 

factor alpha (TNF-alpha) on the expression ofthe receptor 
suburtits for 

•••IL*** - ***4*** and IL-13. By flow 
cytofluor o metry and 

receptor-binding analysis of iodinated ***IL"** - 
***4*** and IL-13, 

stimulation with TNF-aJpha-induced a 2-3- fold increase of 
the IL-4Ralpha 

expression. The up- regulation was also confirmed at the 
transcriptional 



level by reverse tnmscription-porym erase chain reaction. 
Radioligand 

cross-linking experiments revealed no change in the subunit 
composition of 

the TN F-alpha-induccd receptor complex. Nevertheless, 
TNF-alpha 

stimulation led to increased activation of the ***IL"* - 

-specific signal transducers and activators of transcription 
protein 

(Stat6)by ••♦If** - "*4*** and IL- 13. Thus, 
TNF-alpha corrects 

the subunit imbalance of the endothelial ***IL"* - 

•••IL"' - *"13"* *"receptoT*" complex 
thereby increasing 

receptor heteiodimerization and in turn the signaling 
capability by 

•••IL*" - •••4»*« andIL-13. 

L5 ANSWER 27 OF 82 MEDLINE 

ACCESSION NUMBER: 97174273 MEDLINE 

DOCUMENT NUMBER; 97174273 

TITLE: X-SCID B cell responses to interleukin-4 and 

interleukin- 13 

are mediated by a receptor complex that includes 

the 

intericukin-4 receptor alpha chain (pi 40) but not 

the gamma 

c chain. 

AUTHOR: Matthews D J; Hibbert L; Friedrich K; 
MintyA;CallardRE 

CORPORATE SOURCE: Immunobiology Unit, Institute of 
Child Health, London, GB. 
SOURCE: EUROPEAN JOURNAL OF 
IMMUNOLOGY, (1997 Jan) 27 (1) 1 16-21. 

Journal code: ENS. ISSN: 0014-2980. 
PUB. COUNTRY: GERMANY: Germany, Federal 
Republic of 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals; Cancer Journals 
ENTRY MONTH: 199705 
AB This study investigates the effect of mterieukin ( 

***il*" y 

mutant proteins and a monoclonal antibody to the 
*"IL*" - *"4*** 

receptor alpha chain on *»*IL*** - ***4*** andIL-13 
response by B 

cells from X-linkcd severe combined immunodc ficiency 
(X-SCID) patients in 

which the common gamma chain (gamma c chain) gene 
mutations have been 

fully characterized and no gamma c chain expression was 
detected. In this 

gamma c chain gene knockout model, it was confirmed that 
the gamma c chain 

is essential for B cell responses to IL-2 but not for 
*"IL"* - 

•••4"* orIL-13. Dose-response curves for X-SCID and 
normal B cell 

responses to •••IL*** - "*4*" were 
indistinguishable, showing that 

the loss of the gamma c chain did not diminish the 
sensitivity of B cells 

to •••IL*" • ***4*** . The mutant protein ***IL*" 

(Y124D) and an antibody to the IL-4R alpha chain both 
inhibited responses 

of X-SCID B cells to "*IL"* - ••M*" andIL-13, 
showing that 

X-SCID B cell responses to these cytokines are mediated by 
a receptor 

complex that includes the IL-4R alpha chain but not the 
gamma c chain. 

Another mutant protein, "*IL*" - ••*4*" (R88D), 
which has greatly 

reduced affinity for 1L-4R alpha, was found to inhibit 
responses by normal 

B cells to *"IL*" - *"4"* but not to IL- 13. 
"•IL"* - 

"*4*" (R88D), did not, however, inhibit X-SCID B cell 
responses to 

"•IL*** - *"4*** .This result is consistent with 
•"IL*** - 

* * *4* * * (R88D) inhibition of responses mediated by 
receptor complexes 

that include the gamma c chain. We propose that X-SCID B 
cells responses 

to •••IL"* - '"4*" are mediated by an "*IL*" 
- •••13*** 

••'receptor*** complex comprised of the IL-4R alpha 
chain associated 

with the recently cloned IL-13R binding protein. This model 
has major 

implications for understanding normal B cell responses to 
"*IL"* - 
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AB The human homologue of the recently cloned murine 
IL- 13 binding protein 

(IL- 1 3R atphal) was cloned from a cDNA library derived 
from the carcinoma 

cell line CAKI- 1 . The cloned cDNA encodes a 427 amino 
acid protein with 

two consensus patterns characteristic of the hematopoietic 
cytokine 

receptor family and a short cytoplasmic tail. The human 
protein is 74% 

identical to the murine IL-13R alpha 1, and 27% identical to 
the human 

IL- 1 3R alpha2. CHO cells expressing recombinant hIL- 1 3R 
alpha 1 

specifically bind IL- 13 (Kd approximately 4 nM) but not 
— IL*** - 

***4"* . Co-expression of the cloned cDNA with that of 
IL-4R alpha 

resulted in a receptor complex that displayed high affinity 
forIL-13(Kd 

approximately 30 pM), and that allowed cross-competition 
ofIL-13and 

*"IL*** - ***4*" .ElectrophoreticmobiHtyshifl 
assay showed mat 

IL-13and *"IL"* - *"4*** were able to activate 
Stat6 in cells 

expressing both IL-4R alpha and IL-13R alpha 1, while no 
activation was 

observed in cells expressing either one or the other alone. 
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AB Juvenile myelomonocytic leukemia (JMML) carries a 
poor prognosis. The 

endogenous production of cytokines by the JMML cells 
contributes to their 

growth and therapeutic resistance. Interleukin ( ***IL"* 

y ••*4*** t 

IL-10, and IL* 13 inhibit cytokine production in monocytes. 
We have now 

studied whether these cytokines can inhibit JMML cell 
cytokine production. 

thereby potentially reducing the malignant cell load in this 
disorder. We 

found that IL-10, but not "*IL"* - "*4"* orIL-13, 
dose 

dependenuy inhibited JMML cell production of the 
hemopoietic growth 

factors granulocyte-macrophage colony-stimulating factor, 
tumor necrosis 

factor alpha, and IL- 1 beta. Similarly, IL-10, but not 
"•IL*" - 

"*4*" or IL- 1 3, suppressed JMML colony formation 
and cell viability. 

This was not due to the absence of receptors because we 
could detect mRNAs 

fbrthe "*IL"* * "*4"* andthe ***IL*** - 
•"13*" 

•••receptor*"* alpha suburtits and the IL-2 common 



gamma subunit in JMML 

cells. Furthermore, the receptors were active since both 
•••IL*** - 

*"4*" and IL- 1 3 up-regulated surface expression of 
MHC class II and 

down-regulated CD14 antigens on JMML cells and 
monocytes. Unlike activated 

monocytes, the JMML cells did not produce IL-10. It is 
suggested that the 

loss of cytokine inhibitory effects of "**IL*** - ••*4**« 
andIL-13 

could play a role in the pathogenesis of this disorder. On the 
other hand, 

the inhibition of cytokine production, growth, and viability 
of JMML cells 

by IL-1 0 suggests that this cytokine may have a therapeutic 
potential in 
JMML. 
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AB We have reported that human ovarian-carcinoma cell tines 
express 

high-affinity *"IL*** - •••4*** receptor. Since IL-4R 
has been 

hypothesized to share a chain with IL-13R, we investigated 
whether ovarian 

cancer ceUs express *"IL*** - *"13*" 
•••receptor*" .In the 

present study, we report that the ovarian-carcinoma cell 
lines IGROV-1 and 

PA-1 express varying numbers of high-affinity "*IL"* 

"•receptors*" . Furthermore, IL-1 3 inhibited the 
binding of *"IL"* 

- "*4*** on both ovarian-carcinoma cell lines, while 
"*IL*" - 

*"4"* did not inhibit IL-1 3 binding on IGROV-1 cell 
line. IL-1 3 and 

"•IL*" - "*4"* induced the phosphorylation of 
JAKl,JAK2andTyk2 

Janus kinases in PA-1 cells. In contrast, JAK3 tyrosine 
kinase was 

expressed in PA-1 cells, but "*IL"* - •••4*** or 
IL-13didnot 

augment its phosphorylation. In IGROV-1 cells, Tyk2 was 
constitutively 

phosphorylated and this phosphorylation was augmented 
by •••IL**" - 

* * *4* " or IL- 1 3. JAK1 and JAK.2 but not JAK3 were 
expressed but only 

J AK2 was faintly phosphorylated in response to either 
IL-13or •••IL*** 

- *"4"* respectively. IRS Cinsulin-receptor substrate)- 1 
and IRS-2 

were also phosphorylated constitutively in both ovarian 
cancer cell lines 

examined, but only the phosphorylation of IRS- 1 was 
augmented in response 

to *"IL*" - —4*** orIL-13.STAT6was 
phosphorylated and 

activated in response to ***IL*" - *"4*** andIL-13 
in all cell 

lines examined Our results demonstrate that ovarian cancer 
cell lines may 

express 2 types of IL-1 3R and the IL-1 3- or ***IL"* - 

*a»4*** 

-induced signaling patterns may be slightly different in each 
type of 
receptor. 
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AB Wc have reported on the expression and characteristics of 
IL-13R and have 

demonstrated that IL-13 competes for *"IL"* - 
*"4"* binding 

while "*il*** - **m*** did not compete for the 
IL-13 binding on 

some cell types. Based on these observations, and the size 
of IL-13 and 

**»IL*** . »**4*»* cross-linked proteins, we 
concluded that the 

receptor for IL-13 is complex and shares a subunit with the 
receptor for 

*"IL*** - "»4"* .To explore the complexity of the 
IL-13R,awide 

variety of cell types was examined for IL-13 and *"IL*** 

binding. We report in this work that ***IL*" - "*4*** 
does not 

always bind well to cells that bind IL-13, but the reverse is 
also true. 

We also found that "*IL*" - "*4"* can compete 
more effectively 

for IL- 1 3 binding than IL- 1 3 itself Cross-linking studies 
support these 

observations and demonstrate that 1251-labeled IL-13 
bound exclusively to 

a single 65- to 70-kDa protein in MA-RCC and U251 cells, 
while in TF-1 

cells it cross-linked to two membrane proteins of 65 to 70 
kDa and 140 

kDa. Furthermore, by using a chimeric protein composed of 
IL-13 and 

Pseudomonas exotoxin A, we observed that *»*il*** - 

neutralized the cytotoxicity of the IL-13 toxin on COS-7 
cells by blocking 

a common form of the two cytokine receptors. We propose 
that the 65- to 

70-kDa form of the IL-13R is the predominant common 
component shared 

between IL-13 and IL-4R. However, the primary * * *IL*** 

binding (p 1 40) protein also participates in the formation of 
the IL-13R 

complex in some cell types. In addition, the gamma(c) or 
another 

interactive subunit may influence IL-13 binding to its 
receptor complex. 

Thus, wc propose that there are at least four forms of 
IL-13R. 
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AB The lymphocyte growth factors interieukin-2 (IL2), 
***IL4*** ,IL7,1L9 

and IL15 use the common IL2 receptor-gamma (IL2R 
gamma) and activate the 

IL2R gamma-associated tyrosine kinase JAK3 (Janus kinase 
3).IL13is 



structurally related to •**IL4*** , competes with 
*"IL4**» for 

binding to cell surface receptors and exhibits many similar 
biological 

effects. The molecular basis for this functional overlap 
between 

***IL4*** and IL 1 3 has been attributed mainly to a 
shared use of the 140 

kDa IL4R alpha, since these cytokines appear to be 
uniquely different in 

that, according to several recent reports, IL13 does not 
recruit the IL2R 

gamma or JAK3. This notion has been supported by the 
identification of a 

novel 70 kDa ***IL13*** ***receptor*** in certain 
IL 1 3-responstve 

cell lines that lack IL2R gamma. The present study sheds 
new light on the 

issue of functional overlap between IL1 3 and ***IL4*** , 

by 

demonstrating for the first time that, in ceDs that express 
bothIL2R 

gamma and IL4R alpha, IL13 can rrtimic ***IL4*** 
-induced 

heterodimerization of IL2R gamma and IL4R alpha, with 
consequent marked 

activation of JAK3 and the transcription factor STAT6 ( 
***IL4«* 

-STAT). Reconstitution experiments in BA/F3 cells showed 
that both 

cytokines require the simultaneous presence of IL4R alpha 
and IL2R gamma 

to mediate JAK3 and proliferative responses, and analysis 
ofl2IL4Ralpha 

variants showed that *"IL4*** and IL13 signals were 
equally affected 

by mutations of the cytoplasmic domain. We conclude that 
IL 13 activates 

the IL2R gamma-associated JAK3 tyrosine kinase in 
appropriate cell types, 

and propose that IL13 is capable of interacting with multiple 
receptor 

subunits in a cell-dependent and combinatorial manner. 
Consequently, we 

predict that partial disruption of IL13 signal transduction 
also 

contributes to the severe combined immuno-deficiency 
syndromes associated 

with inactivation of the IL2R gamma or JAK3 genes. 
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AB We have cloned cDNAs corresponding to the human 

interleukin 13 receptor 

alpha chain (IL-13Ralpha). The protein has 76% homology 
to murine 

IL- 13Ralpha, with 95% amino acid identity in the 
cytoplasmic domain. Only 

weak IL-13 binding activity was found in cells transfected 
with only 

IL-13Ralpha; however, the combination of both 
IL-13Ralpha and IL-4Ralpha 

resulted in substantial binding activity, with a Kd of 
approximately 400 

pM, indicating that both chains are essential components of 
the •••IL"* 

- "*13 receptor*** . Whereas IL-13RaIpha 
serves as an 

alternative accessory protein to the common cytokine 
receptor gamma chain 

(garruriac) for *"IL*** - *"4*" signaling, it could 
not replace the 

function of gammac in allowing enhanced IL-2 binding 
activity. 

Nevertheless, the overall size and length of the cytoplasmic 
domain of 

IL-1 3Ratpha and gammac are similar, and like gammac, 
IL*13Ralphais 



located on chromosome X. 
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AB Interleukin-4 ( "*IL*** - *"4*** ) exerts its effects 
through a 

heterodimeric receptor complex (IL-4R), which contains the 
IL-4R(arpha) 

and gamma(c) subunits. IL-4R(aJpha) also functions with 
other partner 

subunits in several receptor types, including the * * *IL* * * 
- "•13*" 

"•receptor*** , To examine the roles of the individual 
subunits within 

IL-4R complexes, we employed a chimeric system that 
recapitulates native 

IL-4R function as verified by the activation of the kinases, 
JAK1 and 

JAK3, and induction of STAT-6. When a mutant gamma(c) 
subunit in which the 

four cytoplasmic tyrosines were converted to phenylalanine 
was paired with 

the cytoplasmic domain of the IL-4R(aIpha) chain, 
specificity within the 

J AK-STAT pathway was not altered Signaling events were 
examined further 

in cells expressing the IL-4R(alpha) chimera alone without 
the gamma(c) 

chimera. Ligand-induced homodimerization of these 
receptors activated the 

"•IL*** - ***4*" signaling program despite the 
absence of gamma(c), 

including induction of JAK1 and STAT-6, phosphorylation 
ofthe 

insulin-related substrate 1 and cellular proliferation. Thus, 
homotypic 

interactions ofthe IL-4R(alpha) subunit are sufficient for the 
initiation 

and determination of ***il"" . ***4*** -specific 
signaling events, 

and such interactions may be integral to signaling through 
IL-4R 

complexes. 
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AB Studies on the immunological basis of allergic diseases 
have indicated 

that enhanced production ofthe cytokines interleukin ( 

***il*" y 

***4*" and IL-13 and the reduced production of 
interferon -gamma 

(IFN-gamma) by allergen-specific T-cefis contribute to 
enhanced 

immunoglobulin E (IgE) synthesis and the development of 



in certain individuals. Therefore, inhibition of " * * IL * 

and IL-13 synthesis or blocking of activities of these 
cytokines would be 



one approach to inhibiting IgE production. In the present 
communication, 

novel approaches toward this goal are discussed It is shown 
that an 

***IL*" - •**4»*» mutant protein, in which the 
tyrosine residue at 

position 1 24 is replaced by aspartic acid ( ***IL*** - 

.Y124D), binds with high affinity to the M, IL ,M - 

receptor, without receptor activation. "*1L*** - 
*"4"» ,Y124Dacts 

as a potent antagonist both of •••IL*" - "*4*** and 
IL- 13 activity 

in vitro, and inhibits immunoglobulin G4 (lgG4) and IgE 
production induced 

by these cytokines. These data are compatible with the 
notion that the 

*"IL"* - •*»4*** and "*IL*** - ••*13»«» 
•* 'receptors* 

are complex receptors, which share a common component, 
which is required 

for signal transduction. In addition, it has been 
demonstrated that 

allergen-specific T-cells, belonging to the T-helper 2 (Th2) 
subset can be 

rendered anergic after incubation with allergen -derived 
peptides 

representing minimal T-cell activation inducing epitopes. 
These anergic 

Th2 cells failed to produce "**IL*** - *"4*** and 

IL-13, and failed 

to proliferate after activation with allergen and 
antigen-presenting cells 

(APC). The anergized T cells also failed to give B-cells help 
in IgE 

synthesis, although they expressed normal levels of the 
CD40 ligand 

(CD40L). Exogenous "*IL*** - "*4*** and IL-13 
failed to restore 

IgE synthesis, indicating that in addition to CD40L other 
co-stimulatory 

signals are required for productive T-ceD/B-ceU interactions, 
resulting 

in IgE synthesis. IgE production was restored by exogenous 
IL-2, 

demonstrating that IL-2 reverses the nonresponsive state 
and helper 

function of these nonresponsive T-cells. It is tempting to 
speculate that 

induction ofT-ceU nonresponsiveness by allergen-derived 
peptides may 

represent the underlying mechanisms for successful 
immunotherapy in 

allergenic patients. 
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AB The distribution of the interieukin ( *"IL*** > 
•"4*** receptor in 

normal human and common marmoset (Callithrix jacchus) 
tissues was examined 

by immunofluorescence and flow cytometry using 
monoclonal antibodies 

specific for the human ***IL**" - «**4**« receptor to 
gain further 

insight into ***IL*" - ***4«» -mediated 
inflammatory and 

immunological events. ***IL*" - •**4*" receptor 
positivity was 

unequivocally demonstrated on lymphocytes, 
predcrrninantiy T cells, and on 

blood vessels in many tissues. Vascular •••IL*** - 
••*4*** receptor 

immunofluorescence consisted of a strong smooth muscle 
cell positivity and 

weaker positive staining of capillary and venular endothelial 
cells. 

Subnanomolar concentrations of **"IL*** - ***4*»» 

induced a 



genistem-sensitive up-regulation of VCAM-1 in vascular cell 
cultures. 

Tumor necrosis factor-alpha induced a genistein-resistant 
up-regulation of 

VCAM-1. ***IL*** - •••4*** strongly induced 
expression of the 

•**IL*** - ***4*** receptor on splenocytes fT 
lymphocytes) but not on 

vascular smooth muscle or endothelial cell cultures. 
Receptor 

cross-linking to [1251] *"IL*** - *"4*" revealed a 
65- to 75-kDa 

accessory receptor subunit consistent with a recently cloned 
••*IL*** - 

***13**' •••receptor*** associated with the 
***IL**" - "**4*** 

receptor on both vascular endothelial and smooth muscle 
cells. The 

demonstration of a vascular distribution pattern for the 
***IL*** - 

***4*** receptor in addition to expression on 
lymphocytes suggests mat 

vascular functional alterations, transduced through a unique 
***IL*** - 

***4*** receptor complex (the type II *"IL*** - 
***4*** 

receptor), may be of importance during immunological and 
allergic 

inflammatory events. 
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AB Interieukin 4 ( "*IL"* - "*4"* ) and IL-13 share 
several 

biological properties, suggesting that they also share a 
common receptor 

or receptor component Indeed, as discussed here by Robin 
Callard and 

colleagues, the *»*IL*** - ***13*** * "receptor*** 
appears to be 

a functional receptor for ***IL*** - •••4*** . 
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AB IL1 3 induces the same biological effects as "*IL4*** 
in normal human 

B cells. We show that as in the IL4R complex, both IL4R 
alpha and IL2R 

gamma c are components of the IL13R and that both 
cytokines induced STAT6, 

STAT3 and STATS activation in B cells. In spite of this 
similar downstream 

signalling, ***IL4*** and IL13 used a different set of 
Janus kinases: 

IL13 is unable to activate JAK1 and JAK3. 
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AB We tested the influence of recombinant human interieukin 
(rhIL>D and 

rhIL-4 on clonal growth of human breast cancer cell lines. 
rhIL-13 and 

rhIL-4 inhibited clonal growth of three of nine lines to 
approximately 50% 

of controls (ED50, 0.5 ng/ml). mH-13 reduced 
[3H]thymidine incorporation 

in all three ceO lines: two showing a minor (84% and 83% of 
controls) and 

one showing a major response (25% of control). Both 
cytokines markedly 

reduced serum-induced G(0/1) exit (approximately 25% 
versus 60%). 

1251-labeIed interieukin (IL) 13 binding assays revealed 
high-affinity 

binding sites for IL-13 on two of the three responding cell 
tines (KD 

approximately 60 pM). (Y124D) "*IL*** - *"4"* 
effectively 

antagonized all effects of rhH-13 and rhIL-4, arguing for 
shared receptor 

components between them. However, neither rhH-4 nor 
(Y124D) **»IL*** - 

•**4**" could displace 1251-labeled IL-13 from binding, 
although 

unlabeled rhIL-13 effectively did so. Using reverse 
transcription-PC R, we 

studied the expression of the common gamma chain 
(gammac) in responding 

cell lines, putatively being shared between ***IL"* - 

***4*sa 

receptor and ***IL*** - ***13*«* * "receptor*** ; 
none of the 

three cell lines express gammac. In conclusion, we 
demonstrate 

antiproliferative effects of "*IL*** - "*4*** and 
IL-13 on 

carcinoma ceils which express IL- 1 3 binding sites without 
participation of 
gammac. 
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AB The development of CD4+ T helper (Th) type 1 and 2 
cells is essential for 

the eradication of pathogens, but can also be responsible for 
various 

pathological disorders. Therefore, modulation of Th cell 
differentiation 

may have clinical utility in the treatment of human disease. 
Here, we show 

that interieukin (IL) 12 and ***IL"* - ***4*** directly 
induce 

human neonatal CD4- T cells, activated via CD3 and CD28, 
to differentiate 

into Thl and Th2 subsets. In contrast, IL-13, which shares 
many biological 

activities with "*IL*** - "*4*" , failed to induce T 
cell 

differentiation, consistent with the observation that human T 
cells do not 

express •**IL*** - *"13"* •"receptors*** . Both 

the 

IL-12-inducedThl subset and the ***IL"* - —4*** 
•induced Th2 

subset produce large quantities of IL-1 0, confirming that 
human IL-lOis 



not a typical human Th2 cytokine. Interestingly, * * *IL* * * 

-driven Th2 cell differentiation was completely prevented by 
an *"IL*** 

- —4*** mutant protein ( ***IL"* - *"4"* 
.Y124D), indicating 

that this molecule acts as a strong "*IL*** - ***4*** 
receptor 

antagonist Analysis of single T cells producing interferon 
gamma or 

••ML*" - "*4"* revealed that induction of Thl cell 
differentiation 

occurred rapidly and required only 4 d of priming of the 
neonatal CD4+T 

cells in the presence of IL-1 2. The IL-12-induccd Thl cell 
phenotype was 

stable and was not significantly affected when repeatedly 
stimulated in 

the presence of recombinant *"IL*** - •♦*4*** .In 

contrast, the 

differentiation of Th2 cells occurred slowly and required not 
only 6 d of 

priming, but also additional restimulation of the primed 
CD4+T cells in 

thepresenceof ***IL*" - ***4"* .Moreover, 
***IL*" - ••*4*** 

-induced Th2 cell phenotypes were not stable and could 
rapidly be reverted 

into a population predominantly containing ThO and Thl 
cells, after a 

single restimulation in the presence of IL- 1 2. The observed 
differences in 

stability of IL-1 2- and ***IL*" - •**4*" -induced 
human Thl and Th2 

subsets, respectively, may have implications for 
cytokine-based therapies 

of chronic disease. 
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AB RU 4 1 740 (Biostim) is a glycoprotein extract obtained 
from Klebsiella 

pneumoniae. Its immunostimulating properties on 
monocytes have been 

established in vivo and in vitro. To confirm its spectrum of 
action at 

molecular level we studied its role on the modulation of four 
molecules 

involved in antigen presentation (HLA-DR, HLA-DQ), 
uptake of endotoxin 

(CD14) and activation (CD23). These four molecules are 
known to be 

modulated by intcrieukins *"IL*** - ••*4"* and 
IL-1 3. We found 

that HLA-DR, HLA-DQ, CD14 and CD23 were 
differentially regulated by 

biostim and **"IL"* - •**4*" or IL-1 3. Surprisingly, 
Biostim 

inhibited the ***IL*" - ***4"* orIL-13-induccd 
expression of 

CD23, HLA-DQ and HLA-DR, while it did not have any 
action on these 

molecules by itself. We therefore hypothesize that Biostim, 
through the 

action on its receptor, could interact with the ***IL"* - 
•**4*»* 

receptor and ***IL*" - ***13* receptor*** 

and/or inhibit 

the •••IL*** - •••4'** and ***IL*'* - ***13*** 

** •receptor*** transducing signal. 

L5 ANSWER 42 OF 82 MEDLINE 

ACCESSION NUMBER: 96151984 MEDLINE 

DOCUMENT NUMBER: 96151984 

TITLE: Interteukin-13 inhibits uiterieukin- 2 -induced 

proliferation 

and protects chronic lymphocytic leukemia B cells 

from m 



vitro apoptosis. 

AUTHOR; Chaouchi N; Wafion C; Goujard C; Tertian 
G; Rudent A; Caput 

D; Ferrera P; Minty A; Vazquez A; Delfiaissy J F 
CORPORATE SOURCE: Laboratoire Virus Neurone et 
Imm unite, Faculte de Medecine 

Paris Sud, France. 
SOURCE: BLOOD, (1 996 Feb 1) 87 (3) 1022-9. 

Journal code: A8G. ISSN: 0006-4971. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Abridged Index Medicus Journals; 
Priority Journals; Cancer 

Journals 
ENTRY MONTH: 199605 

AB Human mteneukin-13 flL-13) acts at different stages of 
the normal B-cell 

maturation pathway with a spectrum of biologic activities 
overlapping 

those of *"IL*** - ***4*** . B chronic lymphocytic 
leukemia (B-CLL) 

is characterized by the accumulation of slow-dividing and 
long-lived 

monoclonal B cells, arrested at the intermediate stage of 
their 

. differentiation. In vitro, B-CLL cells exhibit a spontaneous 
apoptosis 

regulated by different cytokines. In this report, we show that 
IL-13(10 

to 200 ng/mL) acts directly on monoclonal B-CLL cells 
from 12 patients. 

(1) IL-1 3 enhances CD23 expression and induces soluble 
CD23 secretion by 

B-CLL cells but does not exhibit a growth factor activity. (2) 
IL-13 

inhibits IL-2 responsiveness of B-CLL cells, activated eithej 
withIL-2 

alone or through crosslinking of Igs or ligation of CD40 
antigen. (3) 

IL-13 protects B-CLL cells from in vitro spontaneous 
apoptosis. The 

effects of IL-13 on neoplasic B celts were slightly less than 
those of 

***IL"* - ••*4*** and(KCunedindependenuyofthe 
presence of 

•**IL*** - ***4*** . The present observations show 
that IL-13 may 

exhibit a negative regulatory effect on neoplasic B cells in 
contrast with 

that observed in normal B cells, and suggest that IL-13 
could be an 

important factor in the pathogenesis of CLL by preventing 
the death of 

monoclonal B cells. Moreover, B-CLL may be an interesting 
model to study 

the regulation of the expression of •••IL*** - ***13*** 
* ••receptor* * * and/or signal transduction pathways. 
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AB mterieukins4( "*IL"* - *"4"* ) and 13 (IL-13) 
have been found 

previously to share receptor components on some cells, as 
revealed by 

receptor cross-competition studies. In the present study, the 
cloning is 

described of murine NR4, a previously u n reco gni zed 
receptor identified on 

the basis of sequence similarity with members of the 
hemopoietm receptor 

fairtuy- mRNA encoding NR4 was found in a wide range of 
murine cells and 

tissues. By using transient expression in COS- 7 cells, NR4 
was found to 

encode the — IL*** - ***13 "receptor*** 



alpha chain, a 

low-affinity receptor capable of binding IL-13 but not 
••*IL*** - 

***4*** or mterleukms 2, -7, -9, or -15. Stable expression 
of the 

•••IL*** - **-13*** •••receptor*" alpha chain 
(NR4) in CTLL-2 

cells resulted in the generation of high- affinity •**IL*" - 
•••13*" 

•"receptors"* capable of transducing a proliferative 
signal in 

response to IL- 1 3 and, moreover, led to competitive 
cross-reactivity in 

me binding of ***IL*" - ***4*" and IL-13. These 
results suggest 

that the ***IL"* - ***13 *receptor*** alpha 

chain (NR4) is 

the primary binding subunit of the •*"]L"* - ••*13*** 
•"receptor"" and may also be a component of 
••*IL*** - •••4*** 

receptors. 
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AB Interleukin- 1 3 (IL- 1 3) induced a potent mitogenic 
response in 

IL-3-dependent TF-1 cells and DNA synthesis to a lesser 
extent in M07E and 

FDC-P1 cells. IL-13 stimulation of these lines, like 
•"IL"* - 

** *4** * and insulin-like growth factor- 1 (IGF-1), 
resulted in tyrosine 

phosphorylation of a 1 70- kD substrate. The 
tyrosine-phosphorylated 170-kD 

substrate strongly associated with the 85-kD subunit of 
phosphoinositol-3 

(PI-3) kinase and with Grb-2. Anti-4PS serum readily 
detected the 170-kD 

substrate in lysates from both TF-1 and FDC-P1 cells 
stimulated with IL-13 

or *"IL"* - ***4"*« , These data provide evidence 
that IL-13 

induces tyrosine phosphorylation of the 4PS substrate, 
providing an 

essential interface between the *'*IL*** - ***13"" 
*"receptor*** 

and signaling molecules containing SH2 domains. IL-13 and 
•••IL— - 

* • *4* * * stimulation of murine L cell fibroblasts, which 
endogenous^ 

express the "*IL*** - •—4*** receptor (IL-4R alpha) 
and lack 

expression of the IL-2 receptor gamma subunit (IL-2R 
gamma), resulted in 

tyrosine phosphorylation of insulin receptor substrate- 1 
(IRS-1)/4PS. 

Enhanced tyrosine phosphorylation of IRS- 1 MPS was 
observed in response to 

•**IL*** - **M*" , but not IL-13 treatment of L cells 
trans fected 

with the IL-2R gamma chain. These results indicate that 
IL-13 does not use 

the IL-2R gamma subunit in its receptor complex and that 
expression of 

IL-2R gamma enhances, but is not absolutely required for 
mediating 

•••IL*** - ***4*** -induced tyrosine phosphorylation 
ofIRS-l/4PS. 
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AB The present study demonstrates that ***IL*"* - 
•••4*** induces 

germ-line IgE heavy chain (epsilon) gene transcription in 
human fetal 

splenic mononuclear cells; fetal bone marrow cells; highly 
purified sorted 

surface (s) mu+, CD10+, CDI9+ immature B cells; and s 
mu-, cytoplasmic 

mu+, CD 10+, CD 19+ pre-B cells derived from human fetal 
bone marrow. 

Similar to observations in normal adult B cells, TGF-beta 
and IFN-gamma 

inhibited • m *lL m9m - ***4*** -induced germ-line 
epsilon RNA synthesis 

in fetal pre-B cells, whereas anti-CD40 mAbs and 
TNF-alpha had enhancing 

effects, suggesting that the general mechanisms regulating 
germ-line 

epsilon transcription in adult B cells and pre-B cells are 
similar. IL- 13 

also induced germ-line epsilon RNA synthesis in s mu+, 
CD10+,CD19+ 

immature B cells, but the level of transcription induced by 
IL-13was 

significantly less than that induced by •**IL*'* - 

Anti-CD40 mAbs strongly synergized with both * * • IL* * * 
- •••4*** and 

IL- 13 in inducing germ-line epsilon RNA synthesis by fetal 
immature B 

cells. Interestingly, IL- 1 3 failed to induce germ-line epsilon 
RNA 

synthesis in s mu- pre-B cells even in the presence of 
anti-CD40 mAbs. 

These distinct effects of »**IL*** - "M*** andIL-13 
suggest that 

functional IL-13R are expressed at a later stage of B cell 
ontogeny than 

IL-4R, and that IL-13, in contrast to ***IL**» - ***4*** 

, does not 

regulate pre-B cell differentiation. Given the fact that 
•**IL*** - 

* * • 4* * * production appears to be enhanced in atopic 
individuals, the 

capacity of •••IL*" * •**4**« to induce germ-line 
epsilon 

transcription in human fetal immature B cells and pre-B 
cells suggests 

that commitment of B cell precursors to IgE -producing cells 
may occur 

during intrauterine life and may explain the increased IgE 
production in 

neonates with a family history of atopy. 
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AB The effect of cytokine treatment on the in vivo maturation 
and Ig isotype 



switching of human B cells was studied in a modified 
SCID-hu mouse model. 

SCID mice, subcutaneousty cotransplanted with small 
fragments of fetal 

human thymus and bone (SCID-hu BM/T mice) generated 
all human leukocyte 

lineages including T and B lymphocytes, macrophages, and 
granulocytes. All 

SCID-hu BM/T mice spontaneously produced human IgM 
and IgG, whereas IgE 

and IgA were detected in 37 and 80% of the mice, 
respectively, indicating 

that productive human T-B cell interactions resulting in Ig 
isotype 

switching occur in these mice. Administration of ***IL*** 
. ***4««* 

to SCID-hu BM/T mice enhanced human B cell maturation, 
as judged by the 

increase in the percentages of CD45+, CD19+ bone marrow 
B cells expressing 

CD20, CD23, CD40, slgM, and slgD. Furthermore, these 
cells were also 

functionally more mature because they spontaneously 
produced human 

IgG/IgG4 in vitro and could be induced to secrete human 
IgE by addition of 

anti-CD40 mAb alone. In contrast, B cells isolated from 
PBS-treated mice 

only produced significant Ig levels after stimulation with 
anti-CD40 mAb 

in the presence of exogenous ***IL*** - ***4*** . 
•**IL*** - 

***4*** administration also induced human IgE 
synthesis in 44% of the 

mice, which had no serum IgE before treatment More 
importantly, ongoing 

human IgE synthesis in SCID-hu BM/T mice was 
suppressed by > 90% following 

administration of an ***IL*** - •••4*** mutant 
protein, which acts 

as an ***IL*** - •••4*** and ***IL*** - ***13*** 

** •receptor*** antagonist. These results suggest that 
•**IL*** - 

***4*** / ***IL**' - -**13*** ***receptor*** 

antagonists have 

potential clinical utility in treating human atopic diseases 
associated 

with enhanced IgE production. 
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AB Nephrotic syndrome (NS) is a renal disease characterized 
by proteinuria 

and hypoaibuminemia. In NS patients without any allergic 
disease, serum 

IgE and IgG4 levels were selectively increased, and 
peripheral blood 

mononuclear cells (MNC) spontaneously produced IgE and 
IgG4.T cells 

produced interleukin (IL)- 1 3 spontaneously, and B cells 
consutuuVery 

expressed ***IL*** • ••*13*— •••receptors*** 

(IL-13R). In 

addition, T cells stimulated surface IgE -negative (slgE-) and 
6lgG4-B 

cells to produce IgE and IgG4, respectively, and IgE and 
IgG4 production 

was specifically blocked by anti-IL-13 antibody (Ab). MNC 
from atopic 

dermatitis (AD) patients also produced IgE and IgG4 
spontaneously. 

However, in AD patients, T cells spontaneously produced 
***IL*** - 

•••4*** ,butnotIU13,amlBceIkcortstitutrveJy 
expressed IL-4R, but 

not IL-13R. T cells stimulated slgE- and s!gG4- B cells to 
produce IgE and 

IgG4, respectively, and the production was specifically 
blocked by arm* 

•**IL*** - ***4*** Ab. On the other hand, sIgE+ and 



sIgG4+ B cells 

from both NS and AD patients spontaneously produced IgE 
andIgG4, 

respectively, and this production was not affected by T cells, 
anti- 

•**1L*** . *** 4 »*» Ab, or anti-IL-1 3 Ab. These results 
indicate that 

IL- 1 3 is involved in the enhanced production of IgE and 
IgG4 in NS, while 

***IL*"* - •**4**« is involved in these responses in 

AD. 
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AB In the present study, it is shown that a human interleukin ( 
***IL*** y 

***4*** mutant protein ( "*IL"* - ••*4*** 
.Y124D) acts as a potent 

***IL*** - ***4*** and "*IL"* - ***13*** 
"•receptor*** 

antagonist Human (h) ***il*** - ***4*** .Y124D 
efficiently inhibits 

both ***IL*** - •••4— -andIL-13-inducedIgE 
production in vitro. 

In addition, hIL-4.Y124D strongly inhibits ongoing human 
IgE synthesis in 

SCID-hu mice. These inhibitory effects are specific, since 
human IgG 

levels were not significantly affected. These results confirm 
the notion 

thatthe ***IL*** - •••4*** and •••IL*** - 
•••13* M 

* * * receptor - * * share a common component, which is 
required for signal 

transduction. In addition, they show that relatively large 
antagonistic 

polypeptides, such as WL-4.Y124D have potential clinical 
utility in 

reducing IgE-mediated allergic diseases. 
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AB The IL-2 receptor (1L-2R) gamma c subunit is also a 
component of the 

receptors for "**IL*** - ••■4*" , IL-7, IL-9, and 
IL-15.TheIL-4R 

and IL-13R appear to share a common subunit, and gamma 
c was proposed to 

be this shared subunit In this study, we have assessed the 
relative 

contribution of gamma c to the mouse IL-4R and IL- 13R. 
The MC/9 mast cell 

line constinitrveh/ expresses gamma c and proliferates to 
•••IL— - 

***4*" and IL-13, but only the response to •••IL*** 
- •••4— was 



blocked by anti-gamma c mAbs. After trans fection of the 
•**IL— - 

•* *4* ** - and IL- 1 3-responsive gamma c-negative B9 
plasmacytoma with full 

length (m gamma) or cytoplasrnic-tailless gamma c cDN A 
(m gamma t), only 

.the proliferative response to — IL— - •••4*** was 
affected by the 

surface expression of these gamma c molecules. The 
inability of m gamma or 

m gamma t expression to affect IL-13-induced proliferation 
by B9 indicates 

that gamma c does not obviously contribute to the IL- 1 3R 
and does not 

function as the shared subunit of the IL-4R and IL-13R. 
This study 

suggests that there arc two distinct IL-4R, one of which is 
independent of 
gamma c. 
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AB Interleukin- 1 3 (IL-1 3) and interieukm-4 ( — IL" ** - 
***4— )are 

related in structure and function and are thought to share a 
common 

receptor component We have investigated the signal 
transduction pathways 

activated by these two growth factors, as well as insulin, in 
cell-lines 

and primary cells of lymphohemopoietic origin. All three 
factors induced 

the tyrosine phosphorylation of a protein of 170 kDa (pi 70), 
which 

coirnmunoprccipitatcd with the p85 subunit of P 1 3'-kinase t 
via high 

affinity interactions mediated by the SH2 domains of p85. 
Antibodies 

raised against the entire insulin-receptor substrate- 1 (IRS-1) 
protein 

immunoprecipitated p 1 70 much less efficiently than they 
didIRS-1 from 3T3 

cells. However, antibodies directed against the conserved 
pleckstrin 

homology domain of IRS- 1 immunoprecipitated both pi 70 
and IRS-1 with 

similar efficiency, suggesting they share structural 
similarities in this 

region. In lymphohemopoietic cells, IL-1 3, — IL— - 
•••4— ,and 

insulin failed to induce increased tyrosine phosphorylation 
of She, or its 

association with grb2, modification of Sos 1 , or activation of 
erk-1 and 

erk-2 mitogen-activated protein kinases, suggesting that 
pi 70 mediates 

downstream pathways distinct from those mediated by 
IRS-1. Both IL- 1 3 and 

— IL— - •••4«»» induced low levels of tyrosine 
phosphorylation of 

Tyk-2andJak-l. — IL— - ******* also activated the 
Jak-3-kinase, 

but, despite other similarities, IL-13didnot Insulin failed to 
activate 

any of the known members of the Janus family of kinases. 
In that Jak-3 is 

reported to associate with the IL-2 gamma c chain, these 
data suggest that 

the •••IL"* - •••13**" —receptor— does not 
utilize this 

subunit However, both IL-1 3 and •••IL"** .—4— 
induced tyrosine 

phosphorylation of the *»*IL*** - •••4*** -140 kDa 
receptor chain, 

suggesting that this is a component of both receptors in 
these cells and 

accounts for the similarities in signaling pathways shared by 
I L- 13 and 
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AB Interieukin 1 3 (IL- 1 3) shares many biological properties 
with — IL— 

- •••4*** , and although the receptor for — IL— - 

(IL-4R) has been characterized, the expression and structure 
of **"IL*** 

- ***13— ** "receptor*** are unknown. We report 
here that human 

renal cell carcinoma (RCC) cells express large numbers of 
functional 

IL-13R. Human B lymphocytes and monocytes expressed a 
very small number of 

IL-13R, while resting or activated human T cells expressed 
little or no 

IL-13R. — IL*** - •••4*** did not compete for IL-1 3 
binding, while 

IL-1 3 competed for — IL— - —4— binding, even 
though IL-4R and 

IL- 1 3R are structurally distinct on human RCC cells. IL-1 3 
cross-linked 

with one major protein that is similar in size to the gamma c 
subunit of 

IL-2, -4, -7, -9, and -15 receptors but was not recognized by 
anti-gamma c 

or anti-IL-4R antibodies. — IL— - ***4*** , on the 
other hand, 

cross-finked with two major proteins, the smaller of which 
appears to be 

similar in size to IL-1 3R and gamma c, but (Eke the IL-1 3R) 
it did not 

react with anti-gamma c antibody. Although as shown in 
this study and in 

previous studies, gamma c is a functional component of 
IL-4R in lymphoid 

cells, it does not appear to be associated with IL-4R on RCC 
cells. Even 

in the absence of common gamma chain — IL— - 
*"*4"** andIL-13 

were able to up- regulate intracellular adhesion molecule- 1 
antigen on RCC 

cells. These data suggest that the interaction of I L- 1 3 with 
IL-4Rdoes 

not involve gamma c and IL-1 3R itself may be a novel 
subunit of the IL-4R. 
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AB Activated macrophages are central to the destructive 
processes of chronic 

inflammatory arthritis. In this study, it was hypothesized 
that IL-13, a 

product predominantry ofTh2-type' lymphocytes, may be 
used 

therapeuticafly to down-regulate monocyte/macrophage 
activities at sites 



of chronic mflammation. Synovial fluid mononuclear cells 
were isolated 

from 12 patients with chronic inflammatory arthritis. 
Peripheral blood 

mononuclear cells (PBMC) were isolated at the same time 
as synovial fluid 

cells from all 12 patients. IL-13 significantly inhibited 

hpopolysaccharide (LPS)-mduced tumour necrosis 
factor-alpha (TNF-alpha) 

production by mononuclear cells from peripheral blood, but 
not synovial 

fluid In contrast, IL-13 inhibited LPS-induced IL-1 beta 
production by 

all cells, and as a positive response to IL-13, CD23 
expression was 

increased on both cell populations. Blood monocytes 
cultured for 7 days 

with granulocyte-macrophage colony-stimulating factor 
(GM-CSF)orM-CSF 

responded to IL-13 in a manner similar to that detected for 
synovial 

fluid-derived cells, with suppression of LPS-induced IL-1 
beta, but not 

TNF-alpha, production. In all experiments, the responses to 
IL-13 were 

very sirnilar to those detected to — IL— - ***4— , 
but differed 

from those measured with IL- 1 0. Thus, the responses to 
IL-13 by synovial 

fluid cells and cultured monocytes are not equal to those of 
blood 

monocytes. The similar responses to — IL— - 
***4*** and IL-1 3 

support claims of a common element for signalling from the 
— IL— - 

••"4*** and ***IL*"* - "*"13*** 
* ""receptors*** .Furthermore, 

the activity of a common receptor chain may be altered by 
monocyte 

activation and differentiation. 
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AB We describe here the characterization of the interleukin ( 
•••IL*** ) 

***13"** ***receptor*** and a comparison with the 
"••IL*** - 

* * *4* * * receptor on different cell types. Several, but not 
all of the 

•••IL*"* - "**4""" receptor-positive cells showed 
specific IL-13 

binding, which was always completely displaced by 
•*"IL"** - •••4*** 

.In the — IL— - """13— —receptor*** 
•positive cells, the 

IL-13 either completely or partially displaced the labeled 
•••IL**" - 

***4*** . Further characterization of the **"IL""" - 
"••13"** 

"* •receptor* ** in two cefl lines, COS-3 and A431, 
representative of the 

groups of complete and partial displacement of •••IL*** 
. *** 4 *** by 

IL-13, respectively, showed that the IL-13 binds with high 
affinity (Kd 

approximately 300 pM) to both cells and that the number of 
binding sites 

is, in COS-3 cefls, equivalent to that for *"*IL*** - 
—4— and, 

in A431 cells, is smaller than that for — IL— - 
*"*4**" 

Cross-linking of labeled IL-13 yielded, on COS-3 cells, two 
affinity-labeled complexes of 220 and 70 kDa, and on A431 
cefls, one 

complex of 70 kDa; labeled •••IL*** • —4— 
yielded on both cefls 

the same pattern of three complexes of 220, 145, and 70 
kDa. Altogether, 

these results suggest that the —IL— - —13*** 
— receptor*** 

maybeccffistitutedbyasubsetofthe — IL— - 
— 4— receptor 



complex associated with at least one additional protein. 
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AB The recently described interieukin-13 (IL-13) has been 
shown to share many 

of the effects of ***IL"* - *"4"* on normal B ecus, 
including 

growth-promoting activity and induction of CD23. In this 
study, we 

compared the effects of IL-13 and "*IL*** - "*4"* 

on B chronic 

lymphocytic leukaemias (B-CLL) cells. After anu-CD40 
activation, both 

IL-13 and "*IL*" - *"4*" promoted the DNA 
synthesis of B-CLL 

cells and increased the recovery of viable cells. The time 
kinetics of the 

proliferative response of B-CLL cells to IL-13 or ***il*** 

were superimposable and showed the long-lasting effect of 
both cytokines. 

As on normal B cells, both "*IL*" - ******* and 
IL-13 synergizied 

with IL-10 to enhance B-CLL DNA synthesis. Moreover, 
IL-13, like 

•**IL*" - ******* , was able to increase CD23 
expression on 

anti-C Deactivated leukaemic B cells. The CD23 
up-regulation and the DNA 

synthesis induced by IL-13 on anti-CD40-activated B-CLL 
cells, were 

significantly reduced when B-CLL cells were cultured with 
anti- "*IL*** 

- *"4*** receptor monoclonal antibody, suggesting a 
common pathway for 

IL-13 and *"IL"* - "*4"* signalling. However, 
after 

cross-linking of surface IgM, *"IL*** - "*4"* 
strongly inhibited 

the IL-2-induced DNA synthesis of B-CLL cells, whereas 
IL-13 did not 

inhibit IL- 2 -driven proliferation of anti-IgM -activated 
B-CLL cells. 

Furthermore, while "*IL*** - —4*** strongly 
up-regulated the 

expression of CD23 on anti-IgM-activatcd leukaemic B 
cells, IL-13 only 

marginally increased it Finally, IL-13, in contrast to 
• ••IL"* - 

• * *4* * * , did not prevent the entry of B-CLL cells into 
apoptosis. Thus 

IL-13 and *"IL"* - ***4*»» display comparable 
effects on 

an ti-C Deactivated B-CLL cells, which are blocked by 
anti- *"IL*** - 

• * *4* • * receptor (IL-4R) monoclonal antibodies. 
However, IL-13-dependent 

effects are absent or inefficient in non-activated or 
anti- IgM -activated 

B-CLL cells. This suggests that such cells may lack 
functional —IL*** 

- •••i3«»* ***receptors*** , though IL-13R and IL-4R 
on B-CLL cells 

share a common component. 
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AB Interleukin4( •••IL"* - *"4*** ) and IL-13 share 
many biological 

functions. Both cytokines promote growth of activated 
human B cells and 

induce naive human surface immunoglobulin D+ (sIgD+) B 
cells to produce 

IgG4 and IgE. Here we show that a mutant form of human 
***IL*" - 

***4*" , inwhich the tyrosine residue at position 124 is 
replaced by 

aspartic acid (ML-4.Y124D), specifically blocks *"IL*" 
. •••4»«* 

and IL- 1 3- induced proliferation of B cells costimulated by 
anti-CD40 mAbs 

in a dose-dependent fashion. A mouse mutant ***IL*" - 
«**4**« 

protein (mIL-4.Yl 19D), which antagonizes the biological 
activity of mouse 

— IL"* - "*4*** , was ineffective. In addition, 
WL-4.Y124D, at 

concentrations of up to 40 nM, did not affect IL-2-induced 
BceU 

rjrolifcration. ML-4.Y124D did not have detectable agonistic 
activity in 

these B cell proliferation assays. Interestingly, WL-4.Y124D 
also 

strongly inhibited both "*IL"* - *"4"* or 
IL-13-induced IgG4 and 

IgE synthesis in cultures of peripheral blood mononuclear 
cells, or highly 

purified sIgD+ B cells cultured in the presence of anti-CD40 
mAbs. 

*"IL*** - *"4*" and IL-13-induced IgE responses 
were inhibited > 

95% at a approximately 50- or approximately 20-fold excess 
ofhIL-4.Y124D, 

respectively, despite the fact that the *"IL*** - ******* 
mutant 

protein had a weak agonistic activity. This agonistic activity 
was 1.6+/- 

1.9% (n = 4) of the maximal IgE responses induced by 
saturating 

concentrations of •••IL*** - *"4"* . Taken together, 
these data 

indicate that there are commonalities between the 
*"IL"* - "*4*** 

and "*IL"* - *"13 receptor*** .In 
addition, since 

WL-4.Y124D inhibited both •••IL"* - "*4*" and 
IL-13-induced IgE 

synthesis, it is likely that antagonistic mutant •••IL*** - 
"•4*** 

proteins may have potential clinical use in the treatment of 
IgE-mediated 
aDergic diseases. 
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AB •••IL*** - *"4"* and IL-13 share a wide range of 
activities on 

monocytes, epithelial cells and B cells and thus play an 
important role in 

host defense. Many of these activities are not conserved 
among species as 

human, but not murine, B cells are thought to be responsive 
to IL-13. We 

previously demonstrated that human IL-13 is highly 
conserved at the 



nucleic acid level with a candidate bovine IL-13 cDNA 
homologue. Moreover, 

recombinant human IL-13 stimulates Ig secretion by 
appropriately activated 

bovine B cells. These studies have been extended to 
examining Ig class 

switching at both the protein and mRNA levels in addition 
to examining 

other markers of cellular activation. Our results suggest that 
IL-13 

influences B cell differentiation by enhancing IgM, IgGl , 
and IgE 

production. IL-13 stimulation alone increases MHC class II 
expression and 

progression through cell cycle, although at lower levels in 
comparison to 

rboIL-4. The biology of the receptors for "*IL*** - 
"*4*** and 

IL-13 is complex and raises several key questions with 
regard to 

•••IL"* - •••4*** -dependent and -independent 
mechanisms of host 

immunomodulatioa Recent studies suggest that at least 
four chains are 

involved. These include the pl40 "*IL*** - *"4"* 
binding cham 

(lL-4Rarpha), the common gamma chain (gammac chain), 
***IL"* - 

•••13*** •••receptor*** alpha- 1 chain 
(IL-13Ratpha-l)andthe 

"*IL*** - ***13*" "*receptor"* alpha-2 chain 
(IL-13Ralpha-2). 

We have recently cloned cDNAs for the bovine homologues 
of the 

IL-13Ralpha-l and IL-4Ralpha chains and evaluated mRNA 
expression for a 

variety of cell types following stimulation. The expression 
patterns and 

their implications for receptor chain utilization in signaling 
via these 

key TH2 signature cytokines will be discussed. 
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AB Human IgE synthesis is largely dependent on the 
production of inter! eukin 

( "*IL*** > ***4*" or IL-13 and the expression of 
CD40 ligand. 

Such B cell help is not only provided by CD4+ T cells, but 
alsobyCD8+T 

cells, gamrnadelta T cells, mast cells, basophils and 
eosinophils. The 

*"IL"* - ***4*** receptor alpha chain (IL-4Ralpha) 
expressed onB 

cells is shared by the functional 1L-4R and IL-13R and is a 
crucial 

component required for signal transduction leading to 
germline Cepsilon 

transcription, which is a prerequisite for IgE isotype 
switching. 

bvteiieukm-4 activates Janus kinase (JAK)l, JAK3 and 
phosphatidylinositol 

3-kinase (P13-K) and, subsequently, induces nuclear 
translocation of 

signal transducers and activators of transcription (STAT)6 
and nuclear 

factor (NF>kappaB, which interact at the level of the 
lepsilon promoter. 

The two variants of the IL-4Ralpha, which have been 
identified in 

association with atopy, are associated with enhanced 



responsiveness to 

••• 1L ... . ... 4 .«. Ugation of CD40 on B cells 

up- regulates 

***IL'** . »*»4*** - or IL-13-driven geimline Cepsilon 
transcription 

and further induces deletional switch recombination that 
results in IgE 

isotype switching, mature Cepsilon transcription and IgE 
synthesis. 

Signaling pathways mediated by CD40 include activation of 
Lyn, P13-MAK3 

and members of the mitogen-activated protein kinase 
subfamily, 

multimerization of tumor necrosis factor-alpha 
receptor-associated factor 

(TRAF)2, TRAF3, TRAF5 and TRAF6 and translocation of 
NF-kappaB and STAT3. 

In addition, Ku70/86, DNA-dependertt protein kinase and 
rad51/54 may be 

involved in switch recombination. Taken together, activation 
of kinases, 

induction of second messengers, nuclear expression of 
transcription 

factors and localization of DNA-binding proteins arc 
integrated to produce 

the terminal differentiation of a B cell into an IgE-sccreting 
plasma 

cell. Elucidation of the detailed mechanisms of IgE isotype 
switching will 

contribute to the development of potential new therapeutic 
procedures for 

the regulation of the IgE response in atopic patients. 
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AB Studies on the immunological basis of allergic diseases 
have indicated 

that enhanced production of the cytokines interleukin ( 
»**IL*** > 

***4*** and IL-13 and the reduced production of 
mterfsron-garnma 

(1 FN -gamma) by allergen-specific T-cefls contribute to 
enhanced 

immunoglobulin E (IgE) synthesis and the development of 
allergic disease 

in certain individuals. Therefore, inhibition of ***IL*** - 
•**4*«* 

and IL-13 synthesis or blocking of activities of these 
cytokines would be 

one approach to inhibiting IgE production. In the present 
communication, 

novel approaches toward this goal are discussed. It is shown 
that an 

•**IL*** - ***4*** mutant protein, in which the 
tyrosine residue at 

position 1 24 is replaced by aspartic acid ( ***1L* * * - 

.Y124D), binds with high affinity to the •**IL*** - 

receptor, without receptor activation. ***IL*** • 
***4*** .Y124Dacts 

as a potent antagonist both of *»*IL*** - "*4*** and 
IL-13 activity 

in vitro, and inhibits immunoglobulin G-4 (IgG-4) and IgE 
production 

induced by these cytokines. These data am compatible with 
the notion that 

the —IL*** - ***4*** and ***IL*** - ***13*** 
* * •receptors* * * are complex receptors, which share a 
common component, 

which is required for signal transduction. In addition, it has 
been 

demonstrated that allergen-specific T-ceDs, belonging to the 
T-helper2 

(Th2) subset can be rendered anergic after incubation with 

allergen-derived peptides representing minimal T-cell 
activation inducing 

epitopes. These anergic Th2 cells failed to produce 
* • *IL* ** - •**4 - ** 

and IL-13, and failed to proliferate after activation with 
allergen and 

antigen-presenting cells (APQ. The anergized T cells also 
failed to give 

B-cells help in IgE synthesis, although they expressed 
normal levels of 



the CD40 hgand (CD40L). Exogenous ••*IL*** - 
***4*** or IL-13 

failed to restore IgE synthesis, indicating that in addition to 
CD40L 

other co-stimulatory signals are required for productive 
T-ceD/B-ceD 

interactions, resulting in IgE synthesis. IgE production was 
restored by 

exogenous IL-2, demonstrating that IL-2 reverses the 
nonresponsive state 

and helper function of these nonresponsive T-cells. It is 
tempting to 

speculate that induction of T-cell nonresponsiveness by 
allergen derived 

peptides may represent the underlying mechanisms for 
successful 

immunotherapy in allergenic patients. 
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AB Intcrleukin( ***IL*** > •••4»»* and IL-13 play 
key roles in the 

development of atopic asthma. The "**IL*** - 
•**13*** 

***receptor*** (R) alpha' chain is a component of both 
IL-4Rand IL-13R 

complexes. By screening the whole coding region of the 
IL-13R alpha' gene 

for polymorphisms, we identified a new polymorphism at 
nucleotide position 

1050 from the ATG start codon. The allelic frequency of the 
C/T 

polymorphism in the Japanese population was found to be 
0.97:0.03, Because 

of the low frequency of the T allele, the association study 
tailed to 

indicate any significant association between this 
polymorphism and atopic 

asthma in the Japanese population. Further studies are 
required in other 

racial groups with higher frequencies of this polymorphism 
to elucidate 

the association. Copyright (C) 2000 S. Karger AG, Basel. 
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AB Asthma is an inflammatory disorder of the airways 
involving coordinate 

up-regulation of T(H)2-type cytokines encoded in a cluster 
on chromosome 

5q(3 1-33) on T Cells and inflammatory cells. There is also a 
requirement 

for local airway susceptibility factors that, together with 
T(H)2 

polarization, results in hyperresponsrveness, variable airflow 
obstruction, and, over time, remodeling of the airway wall 
Asthma has 

strong genetic and environmental components that interact 
both in the 

induction and subsequent expression of the disease 
phenotypes, Multiple 

genes are involved and probably interact Whole genome 
screens are 

beginning to identify gene-rich regions of special relevance 
to asthma and 

atopy, although a novel disease-related gene has yet to be 
discovered from 

these. By contrast, there are a plethora of candidate genes 
whose function 

in relation to disease pathophysiologic mechanisms and 
response to 

treatment are known, Two examples are polymorphisms 
involving ***IL*** 

- ***4*** receptors and the enzymes controlling 
cysteinyl Leukotriene 

production, Abnormal signaling between the epithelium, 
which is in contact 

with the environment, and the underlying (mgo)fibroblasts 
and dendritic 

cells indicating reactivation of the epithelial mesenchymal 
trophic unit, 

which is involved in fetal lung development and branching, 
provide a basis 

for asthma that encapsulates both T(H)2 polarization and 
airway wall 

remodeling. 
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AB About 1 2,000 Americans are diagnosed with malignant 
astrocytoma each 

year. Despite surgery, radiotherapy, and chemotherapy, the 
prognosis of 

these patients remains poor. Targeted toxins based on the 
identification 

of novel antigens or receptors provide a promising new 
approach to 

treating cancer. We have identified one such cell surface 
protein in the 

formofinterleukin( ***IL*** > "*4*** receptors 
(IL-4R) on human 

malignant astrocytoma. Normal brain tissues from frontal 
cortex and 

temporal lobe cortex do not express IL-4R To target IL-4R, 
we generated a 

chimeric fusion protein composed of ***IL*** - 

Pseudomonas exotoxin ( ***IL4"** -PE). This toxin is 
highly cytotoxic to 

I L-4R -bearing human brain cancer cells. Preclinical 
toxicologic 

experiments were performed in mice, rats, and guinea pigs 
to determine an 

maximum tolerated dose. Intrathecal administration in 
cynomolgus monkeys 

produced high c er eb r osp in al fluid levels without any central 
nervous 

system or other abnormalities. When ***IL4*** -PEwas 
injected into the 

right frontal cortex of rats, localized necrosis was observed 



at 1,000 but 

not less than or equal to 100 mu g/ml doses. Intravenous 
administration of 

this biologic to monkeys produced reversible grade 3 or 
grade 4 elevations 

of hepatic enzymes in a dose-dependent manner. These 
results indicate that 

localized administration can produce nontoxic levels of 
*'*IL4*** -PE 

that may have significant activity against astrocytoma. In 
vivo 

experiments with nude mice have demonstrated that 
•**IL4*** -PEhas 

significant antitumor activity against human glioblastoma 
tumor model 

mtratumor administration of ***IL4*** -PEhas been 
initiated for the 

treatment of malignant astrocytoma in a phase I clinical trial. 
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AB PROBLEM : In hematopoietic celts, interleukin (IL> 1 3 
shares marry 

actions with ***IL* - * - ***4*** .The effects ofIL-13 
in gestational 

tissues have yet to be reported, however. We compared the 
effects of 

•**IL*** - ••*4*** and IL-13 on the production of 
cytokines and 

prostaglandin E-2 (PGE(2)) in epithelial amnion-derived 
WISH cells. 

METHOD OF STUDY: WISH cells were treated with 
***IL*** - mmm 4*** 

or IL-13 (0.08-10 rtg/ml) with/without cotreatment with IL-1 
beta (0.2 

ng/mi), tumor necrosis factor-alpha (10 ng/ml) or epidermal 
growth factor 

(5 ng/ml). The production of IL-6, IL-8, and PGE(2) was 
measured by 

immunoassay after 1 6 nr. 
RESULTS: Both *'*IL*** * •••4*** and IL-13 
inhibited PGE(2) 

production with indistinguishable concentration-response 
curves, under 

basal or stimulated conditions. The maximal inhibition of 1 

beta-stimulated PGE(2) production (to 28% +/- 10% of 
control) was seen at 

lOng/mlof ***IL*** • -**4**- or IL-13. Basal IL-6 
production was 

stimulated approximately twofold by **»IL*** - 
•••4*** and IL-13, 

whereas "ML*** - ***4— and IL-13 both inhibited 

cytokme-stimulated (but not basal) IL-8 production by 
approximately 50%. 

In the presence of 1 ng/ml of ***IL*** - ***4*** , 
IL-13 was unable 

to further inhibit PGE(2) production. 
CONCLUSIONS: The inhibition of PGE(2) and IL-8 
production by ***IL*** 

- ***4*** in WISH cells is mimicked by IL-13. Both 
cytokines, probably 

through binding to a common receptor complex, may share 
a role in 

suppressing inflammatory reactions within intrauterine 
tissues. 
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AB Inteiieuldn-1 3 (TL-13) is a cytokine produced primarily 
by activated T 

lymphocytes. It exerts a variety of effects on different cell 
types, 

including monocytes, B lymphocytes, mast cells, and 
kcratinocytes. The 

effects of I L- 13 on target cells are often similar to the effects 

of 

•**IL*** - ***4*** , which is another cytokine product 
of activated T 

lymphocytes. We recently described the expression of 
intermediate- to 

high-affinity receptors for IL- 13 (IL- 1 3R) on renal cell 
carcinoma (RCC) 

cells. In the present study, we examined the effect of IL-13 
on the growth 

of RCC cells as measured by [H-3]thymidinc uptake and a 
clonogenic assay. 

In addition, wc used an IL-4R-specific antibody to examine 
the specificity 

of IL-4R and IL-13R binding and function, Wc observed 
that IL-13 inhibited 

RCC cell proliferation by up to 50% and colony formation 
by up to 32% when 

compared with cells cultured in medium alone. A 
combination of ***IL*** 

- ***4*** and IL-13 did not have an additive or 
synergistic effect on 

the growth of RCC cells, These cells expressed mRNA for 
IL-13 and secreted 

immunoreactive IL- 1 3 protein in culture, The 
growth-inhibitory effects of 

IL-13 were specific, because they were not affected by 
antibodies to 1 L-4 

or to the 140-kilodalton subunit of IL-4R. Furthermore, 
polyclonal 

antibodies to LL-4R failed to inhibit the binding of 
I-125-IL-13toRCC 

cells, These results indicate that IL- 1 3 has significant 
antiproliferative 

effects on human RCC cells, and the inhibition of IL-13 
effects by 

and- 1 L-4 R antibody previously reported in lymphoid cells 
does not occur 
in RCC cells. 
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AB A novel sub-clone of the B9 hybridoma cell line 
(B9- 1-3) has been 

selected by cloning following continuous culture in rhIL-13. 
This cell 

line shows an increased sensitivity to both hIL-13 and 
ml L-4 compared to 

the parental B9 cell line. The proliferative response to IL- 13 
can be 

blocked with an anti- ***IL*** - ***4*** receptor 
monoclonal antibody 

but not with the soluble ***IL**" - ***4*** receptor, 
suggesting 

that IL-13- and •••IL*** - —4*** -binding receptor 
subunits are 

distinct but form part of a common receptor complex. 
Although the B9-1-3 

cell line is still sensitive to picogrammes of IL-6, it can be 
used to 

measure IL-13 in the presence of IL-6 by inclusion of 
excess neutralizing 

IL-6 antibody. This cell line should thus prove useful both 
in measuring 

the IL-13 bioactivity and for the dissection of the molecular 
nature of 

the IL-13: ***IL*** - —4*** receptor complex. 
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AB This invention provides mutagenized interkukin 13 mob. 
that show 

improved specificity for the restricted ( ■••IL4*** 
independent) 

•**IL13*** ** 'receptor* •• ami reduced cross 



reactivity with the 

•••IL4*** / —IL4*** shared receptor. The 
mutagenized IL13 mols. 

include one or more mutations in a domain that interacts 
with the 140 kDa 

hIL4R.beta. or the WL13R. alpha. 1 subunit. These 
mutagenized IL13 mols. 

provide effective targeting moieties in chimeric mols. (e.g. 
fusion 

proteins) that specifically deliver effector mols. (e.g. 
cytotoxins) to 

cells overexpressmg ***IL13*" ***receptors*** 
(e.g. cancer cells 

such as gliomas). 
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AUTHORS): Schrader, John W. 

CORPORATE SOURCE: Biomedical Research Centre, 

University of British 

Columbia, Vancouver, BC, V6T 1Z3, Can. 
SOURCE: Signal Transduction Mast Cells Basophils 

(1999), 

66-84. Editorfs): Razin, Ehud; Rivera, Juan. 

Springer New York, N. Y. 

CODEN: 67UEAX 
DOCUMENT TYPE: Conference; General Review 
LANGUAGE: English 

AB A review with 118 refe. Mast cells and cytokines, the 
four-helix bundle 

cytokine family, the cytokine receptor superfamily, ligand 
oligomerization 

of cytokine receptors, interferons and interieukins are some 
of the topics 

discussed. Tyrosine phosphorylation events involving She 
as an adaptor, 

MAP kinases, JNK/SAP kinases, SHP-2 tyrosine 
phosphatase, JAK-STAT 

pathway, PI-3 kinase and the activation of Ras proteins in 
mast cell 

activation are some of the events discussed here. The role 
of ***IL»" 

- ***4*** and ***IL*** - •••13*** 
***receptors*** and the 

differences and similarities in signal transduction by 
different cytokines 

are also summarized. 
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AB A review with 226 refs. of the mol. and faiol. properties of 
interleukin-4 

and interleukin*13, as well as the effects of other cytokines 
on the 

•**IL*** - •••4*** - and IL-13-induced IgE formation. 
In addn., the 

authors discuss recently characterized •**IL*** - 
***4*** and 

•••IL— - '**13*** ***receptor*** antagonists as 
possible means 

to block •••IL*** - ***4*** -andlL-13-inducedlgE 
synthesis in 

atopic individuals. 

L5 ANSWER 77 OF 82 CAPLUS COPYRIGHT 2000 ACS 
ACCESSION NUMBER: 1998:480562 CAPLUS 
DOCUMENT NUMBER: 1 29: 1 47990 
TITLE: The signal transduction mechanism of 

•**IL*" - 

•••4*** in X-Iinked severe combined 
immunodeficiency 

patients 

AUTHORS): Izuhara, Kenji 

CORPORATE SOURCE: Department Human Genetics, 

National Institute 

Genetics, Japan 
SOURCE: Asahi Garasu Zaidan Josei Kenkyu Seika 

Hokoku (1997) 
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LANGUAGE: Japanese 

AB Bothintoteulcin4( ***IL* S * - •••4»«« ) and IL-13 

are plciotropic 

cytokines, and have similar biol. activities with each other. 
The 

•••IL*" - ***4»" receptor is assumed to be 
composed of the 

•"IL*** - "*4"* receptor .alpha, chain 
(IL-4R.arpha.) and the IL-2 

receptor .gamma, chain (.gamma. c), and the "*IL*" - 

"•receptor*** is assumed to be composed of the 
•**IL*" - "*13*** 

•••receptor*** .alpha, chain and IL-4R.alpha., resp. To 
clarify the 

signal transduction mechanisms of these two cytokines, we 
analyzed those 

in B cells derived from X-Hnked severe combined 
immunodeficiency 

patients, in which there exist genetic abnormalities on the 
.gammax gene. 

Consequently, both a tyrosine kinase, JAK3, and a 
transcription factor, 

STAT6, which are known to be activated by "*IL"* - 
♦**4**" in 

normal B cells, were not activated in patients' B cells. These 
results 

suggest that there is a cascade of .gamma. c/JAK3/STAT6 in 
the signal 

pathway of "*IL*** - ***4"* . On the other hand, 
the rinding that 

STAT6 was activated by IL- 1 3 even in patients' cells suggest 
thatIL-13R 

does not utilize .gamma.c. 
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AB A 4 kb human interieukin-1 3 receptor (IL- 1 3R) chain 
cDNA was cloned from a 

B cell cDNA library using expressed sequence tags 
homologous to mouse 

IL-13R as probes. The deduced protein sequence shows a 
significant level 

of sequence identity with the IL-5R and the human IL-13R 
identified 

recently by expression cloning. The cytoplasmic region is 
very highly 

conserved between human and mouse homologs and 
contains a consensus 

binding motif for a signal transducer and activator of 
transcription. The 

cDNA encodes a protein binding IL- 13 when expressed 
alone which 

participates in a receptor complex for both •••IL*** - 
••♦4*** and 

IL- 13 when expressed in conjunction with the IL-4R. alpha, 
chain. 

Transcripts for this IL-13R chain could be detected in most 
tissues and 

organs studied and in T, B, endothelial cells, basophilic, 
immature mast 

celL and monocytic cell lines. The pattern of expression is 
different 

from the other recently cloned IL* 1 3R mol., and correlates 
with sites 

where —IL*** - —4— and IL- 13 signaling is 
known to occur. 

This novel receptor is likely to be implicated in reactions 
involved in 

IgE responses, T helper 2 differentiation, adhesion of 
leukocytes to 

endothelium, and in pathoL phenomena such as allergy, 
atopy, and asthma. 
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AB A review with 10 refe. on roles of ***IL*** - ***4*** 
/IL-13, 

"*IL"* - —4*** / •••IL*** - ***I3*** 
•"•receptor* - * , and 

CD40/CD40L in IgE prodn. and inhibitors for IgE prodn. 
such as 

immunosuppressants (CsA and FK506), glucocorticoids, 



IPD-1 151T (suplatast tosilate), DSCG (disodium 
cromogfycate), IgE binding 
mols., and cytokines. 
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AB A review with 35 refc. Studies on the immunoL basis of 
allergic diseases 

have indicated that enhanced prodn. of the cytokines 
mterleukin( 

***IL*" > "*4*** and IL-13 and the reduced prodn. 

of 

mterferon-. gamma. (1 FN-. gamma.) by allergen-specific 
T-cells contribute 

to enhanced IgE synthesis and the development of allergic 



certain individuals. Therefore, inhibition of - 
***4*** 

and IL-13 synthesis or blocking of activities of these 
cytokines would be 

one approach to inhibiting IgE prodn. In the present 
communication, novel 

approaches toward this goal are discussed. It is shown that 
an •••IL*** 

- ***4*** mutant protein, in which the tyrosine residue at 
position 124 

is replaced by aspartic acid ( *"IL"* - *"4*" 
.Y124D), binds with 

high affinity to the **"IL*** - •"4"" receptor, 
without receptor 

activation. •••IL"* - ***4*" .Y124D acts as a potent 
antagonist 

bothof "*IL"* - "*4*" and IL-13 activity in vitro, 
and inhibits 

IgG4 and IgE prodn. induced by these cytokines. These 
data are compatible 

with the notion that the •••IL*** - "*4*" and 
•••If* - 

•"13"* ** •receptors*" • are complex receptors, 
which share a common 

component, which is required for signal transduction. In 
addn., it has 

been demonstrated that allergen-specific T-cells, belonging 
to the 

T-helper 2 (Th2) subset can be rendered anergic after 
incubation with 

allergen-derived peptides representing minimal T-cell 
activation inducing 

epitopes. These anergic Th2 cells failed to produce 
•••IL*** - 

•••4*** and IL-13, and failed to proliferate after 
activation with 

allergen and antigen-presenting cells (APC). The anergized 
T cells also 

failed to give B-cells help in IgE synthesis, although they 
expressed 

normal levels of the CD40 tigand (CD40L). Exogenous 
*"IL*" - 

•••4"* or IL-13 failed to restore IgE synthesis, 
indicating that in 

addn. to CD40L other co-stimulatory signals are required 
for productive 

T-cefl/B-ceH interactions, resulting in IgE synthesis. IgE 
prodn. was 

restored by exogenous IL-2, demonstrating that IL-2 
reverses the 



nonresponsive state and helper function of these 
nonresponsive T-cefls. 

It is tempting to speculate that induction of T-cell 
nonresponsiven ess by 

aDergen-derived peptides may represent the underlying 
mechanisms for 

successful immunotherapy in allergenic patients. 
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AB Human interleukin 4 ( ***IL**" - ••*4«- ), a mature 
129 amino acid 

(AA) glycoprotein secreted by activated T cells and 
basophils, is a 

pleiotropic cytokine that affects T and B lymphocytes, 
monocytes, 

dendritic ceQs, polymorphonuclear cells, fibroblasts, 
endothelial cells 

and hepatocytes. It may display contrasting biological 
effects according 

to the differentiation stage of a given cell and to the cytokine 

environment ***IL*** - ***4*** is a growth factor for 
activated T 

and B cells, and both in vivo and in vitro studies have 
shown the crucial 

role of ***IL*** - •••4*** in the induction of 
immunoglobulin E 

production. ***IL*** - "*4*" 's ability in inducing 
naive T helper 

cells to differentiate into •••IL*" - "*4*" secreting 
Th2 cells 

is critical. •••IL*** - •••4**" inhibits, in vitro and in 
vivo, the 

secretion of proinflammatory cytokines by 
monocytes/macrophages and 

polymorphonuclears. Human "*1L*" - •••4*** 
binds to a high 

affinity receptor which is composed of at least a 130-kD 
glycoprotein of 

800 AA and a .gamma, chain common to the IL-2, IL-7 and 
"*IL*" - 

***13 receptors"* . *"IL— - "*4*** 

may prove useful 

as an antitumoural and anti-inflammatory agent 



